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Ed Begie recently remarKAi that curricular efforts during the 1960's ^taught us a jreat deal about how to 
V teach better mathematics, but very little about. hoW to teach mathematics better. The mathelhjitician wilU 
"quite Ji^ly, agree with both parts of this statement.^Thfe laynSn, the parent, and tSe elementary school 
teacher, however, question the thesis that the *hiew mitb" was really better than the **ald math." At best,, the 
fruiU of the mathematics curriculum. **revolution" were 5ot swe|t. Maiiy judge them td be bitter. v 

While some- viewed the curricular changes of the I960*s to be ^*reyolutifanary," others disa^greed. Thomas C. 
, O'Brien of SoutheA DlinSis University at Edwardsville recentiy wrote, "We haye'not made any fundamental * 
^tjhange in school mathematics/'^ He cites Ailendoerfer<5vho suited that a curriculum which l^eeds the ways ' , 
in whjch young childrei^eam 'mathematics is needed.. Such a curriculum would be ba§ed on the understandings 
of childrwi's thinking and learning. It is oner thing, however, to recognize t^a conceptual model for majChe- ,, 
matics curriculum is,§ound ajid necessary and to a^k that the child^ thinking and learning processes be heeded, 
it is quite another to jfrransiate these Ideas into a cunjculum' which can be. used effectivefy by- the drclinary ^ 
elementary school teacher working m the ordinary elementary schaol classroom. ^ . 

Moreover, tp propose that chil^dren's thinking processes should serve as a basii for curriculum developnj«xit 
is to presuppose that cumciilum joiakers agree on what these processes '^re. This is not the case, but evel|^if it 
were, dirriculuni makers do not a^e oh the implications which the understttoding of these*thlnking processes 
would have for curriculum development^^ • - v. * r 

^ Jfl the r^ world 6i today !s elementary school classroom, whejre not much hope lAr drastic cha^^s for the 
better .can be^foteseen, it appe"irs that in order td build a realistic, yet'^sound basig^fpj the mathematics curricu- 
lum, cfiildren's mathematical fhinting.mUst be studied intensively in 'their usu^ school hjabitat. Given an 
opportunity to think freely; "children" clearly display tertain "patterns of thought as -they deal with oij^nary 
niathematidal situations encountered dail5? in their dp^oom. A ^^deotaped record of the outward manifesta- 
tionrof a child's ihinidng, uninfluenclfed^by any teaming on the pai|:<>f the interviewer, provides a nch sojirce 
for.poiljectures as to what this thinking is, what mental structures the child has developed, and how thfe .child 
uses these structures when dealing with the ordinary condegts of arithmetic. In additibn, an inte)isive analysis 
. -^of'this vid^tape generates some conjectures as to the possible sources* of what adufts.view as children's 
* **miSconceptions" and about how thp school envifbnment (the teacher and thenfcterials) "fights'* t£echild's 
, natural thought -processes.* 

The Project forlfae Mathematical Development of Children (PMDC)2 set out to create a more, extenlive and 
' reliable basis, on which to^uild mathimatics curricultim. .Accordingly ^the ^phasis in the Qrst phase is*to>try\ 
. lo understand the children's' intellectilal pursuits, specifically their attempts to acquire some basic mathemati- 



cal skills and concf^pts. 



** The PMD(^ in 'its initial phase, works' wihi cluW^ 
- ^crucial years tor the develppnient of oases for the future leaiTiing of i^ajhematics', since k§y mathematic^ 

■% . cpncepts beginf to^form at these grade lewis: The children's mathematical development is studied by means of : 

1. One-to-one videotaped interviews subsequently a^alyzed by various^ndividuais. 

. 2. Teaching -experiments in which specific variables ajce observed in* a group teaching setting with five to 

• , ' ^ * fourteen.children. • ) , " . ' • - s 

' . ' \ ** «^ • ' 

. 3» I^tensiveobservations of children in their regulajC classroom sptting. i_ , • 

4. ^Studies designed to investigate intensively the effect cfr a particular variable ox medium on conmiunica- 
: *^ . • ^ . '*'ting"mathematics ttTyqung ciiildrcn.. • \ > ^ ^ ^ ' 

; X**Why.Teach Matheniatics?'' The Elementary Schot)lJou^ • ; - . 



~y f * ^PMl3C is supported by the N*ational Science Foundatioh,.Grant a^o. PES 74-1810#A03. 
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J . 5. Fi^mal. testing, both group and' ope-to-one, designed to provide further insights into young children's-^* ^ ' 
mathematical knowledge. • . ^ ' ' 

The PMDC and the Advisory Board wish to report the Project's activities and findings to aQ who are ^* /, 
^ interested in mathematical ed\ication. Ojie means for acodmpli^lng this is the PMDC publication pi-ogram. 

This publicafion is intended to share with the reader the infdrmation obtained, from the Fall 1975 Testing^ ^ . 
* ' Program, including a. summary of the data collected during the pipgram and copies of the PMDC Grade l4nd\^ . 
Grade 2 Tests, We 1^9pe Ehe jreadef wjll find this publication to be a rich source of ideas about the mathema- 
tical status of first and secohd grade children. ^ * " '/ ^ 
* ^ * . • . ' \' ^ , \ 

, Many individuals cbnfributed to the activities of PMDC. Its^livisory Board members are: Edward'Begle, 
Edgar Edwards, Walter Dick, John LeBlanc, Gerald Rising, $^Wles Smock, Stephen Willoughby, and Lauren 
■ * _ Woodby. The principal investigators are: Meriyn B€hr,.Cy^jfi'a Clarke, Thomas Cooney, Tom Denmark, Layry 
• • Hatfield, William' McKimp,^ugene D. Nichols, Leslie St^ie, ^nd the Eyaluatof, l!.ilay Carry, A s)^^di recr 
; ' ognition for the publication ^ given to the»PMDC Pyb^cations Committ^) cofasisting of Meriyn Belu: (Chair- 
^1^. {nan), Thomas Cooney, and Tom Denmark. Thank^^^ also due the graduate itudenta who participated In the 
administration of the tests: Ella Barco, Pat Campbell, Judy Voran, and Stewart Wood at Floiida Stai^JIniver- 
, ' ,s;tx, and'iblanca Alvarez-Mena, \|arriee Davis, T!m Gafchany, Kathy Hamrick, David Mack, Curtis Spikes, and . 
. Nancy ^Wein at the University of Georgia; to. the statistician, Herbert Lacayo, for carrying out the <x)mputerr 
•►analysis of the test results; to the Prbject technical assistant. Max Geriing, for videotape production; to the 
'Project administrative assistant, Janell? Hardy, for coorjiinating the. technical aspects of the preparation of this 
1 • repprt; tto Lucy Kaiogera and Maria Pitner for editing.the manuscript; and to Joe Schmerier for the typing. 
^ ^ i ^ " . . ' • " ■ " . , ^ 

' ' , - . ' /' ' . ^ Eugene D.^ichols / A 

• . ^ * ' > ' \ Dire<^orof PMDC/ 
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.FOREWORD . * . \ 

N 

. In the fall of 19t4, the Project for the Mathematical Development of Children adnxinistfired a- battery of 
tests to 18'5 first mde children and 152 second grade children in an effort to assess cl^ildren's4)rogress In 
acquiring maiheraaticai concepts4nd skills during the begini^g school years. 

The study population was selected from five schools, three'located in Athens, Georgia, and two located in 
Tallahassee, Jlo^ida. The population within each school included students from a wide range of socioeconomic 
classifications *as defineid by family incoihe, parental education, and parental. occupation. The composition of 
students by socioeconomic variables varied considerably among schools. Descriptive statistics of, the samT)le by 
school and iniormation about the schools are j)*rovided iir Appendix A, 

Two testis, one for Grad^ 1 andTqne for Grade 2, were constructed byPMDC and administered to each child 
in the respktive grades. This volume is primarily arepor^of the resultS'Of this testing, Copies of these tests are 
presented/in Appendices B and C. • ' * , * • 



In addition, the Otis-Lennon Mental Ability Test an^ the Key^Maih Diagnostic Arithmetic Test were admin- 
istered to each child in the sample. Summaries of these test results are presented in Appendices D and E, 
respectively. * / , , 

Principal investigators and graduate studtents participated in the administratioh of the testing. All testers 
wer^ required to att^end traihmg sessions before adnunistenng the iests. Throughout the training sessions, the 
importance of scnct adherence to the instructions was stressed.* ^ . ' 
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GUIDE-FOR THE USE OF TfflS VOLUME ' . , 

\ , ■ 

^ * * ^ " \ I 

The Qrst piurl of this volume contains informjition about PMDC Teslis, Gcades 1 and 2^ The testsihemselves 

reproducednn Appendices Band^C, respectively. i , ' ^ . ' " 

• The second part of this volume conla&is the description imd statistical properties of the Grade land Grade * • 

2 PMDC Tests and scales. FFgure 1 is a sample page from this part of the report. The information for all scales • 
is pnesented in this basic format. A key.for explaining Figure 1 follows: i , . . • 

1. GRADE LEVEL. The grade level of the sjudents taking the scale. ^ ■ • , 

• 2^ SCALE NAME. The scale name is usually descriptive of the content of the scale. 

"* . ' ' * • • . ' 

. 3. SCALE LENGTH. The number of items in the scale is indicated" in: parentheses foUo^yihg the scale ^ >• 
name. This number is also reported in the second line under the Scale Statistics. . , • 

, • * ' ' ' - > » > 

. "4. SCALE DESCRIPTION. A brief description of the scale is given, telling what the scale is 'designed to 
measure,andgivingany special infonnation about the scale. ' . • 

"* * - ' > • 

5. ITEM, AND PAGE REFERENCE. The item numbers and .the pages in the appendices wh^re thfe items' 
are reproduced are given. * 



6, NUMBER OF CASES. The data in this volume are reported on the total number of students to whom 
the scale ^as administered. ' " < ' 

7. MEAN TOTAL SCORE. This is the mean foe scale scores. The scale score, is the number of items ■ 
correct when the responses to items are jessed on a right/wrong basis. % v . 

8; STAl^DARD DEVIATION. The standard deviation of scale scoresT ' • 

• 9. CRONBACffS ALPHA, The* coefficient alpha is an estimate of the internal cdns^stency and reliability 
of the scale. . . ' 'r* ' 

s 

10. ERROR OF MEASUREMENT. Tl^e standard error of measurement of a scale is an index of the exWnt 
to which scores would vary over similar tests. It is a fimction of the standard deviation and alpha, 

(ERR. MEAS.) - (ST. DEV.) >](1.0 • ALPHA) 
It can be used to establish a confidence interval around an obtained score ^o estimate the region in ^hifch a 
true score probably Uesr . . ' • ' t; " 

11. ITEM. TfriiiTi;; the number of the Item for which thi statistics are reported. Page references for each 
item in the scale are given in 5 above. " ^ 

. ^ • . 

12. * ITdM MEAN. P is the mean on the item for all students in the sample. * 

13. ADJUSTED ITEM MEAN. ADJ. P for an item is the mean for all students who attemfjted ah item, l^bt 
tried responses are eliminated from the calculation of ADJ. P. An item is defined as not tried if there was no 
responser to the itepi, ^ , ^ " ' ) ' 

14. BISERIAL CORRELATION. N. S. BIS is given as an index of item discrimination for items acqred 
right or wrong, Ta^ nQn^puriov& biserial correlation is the correlation between the item and the- total scale 
score with the item removed. - * ^ ' . 

fs. PERCENT NOT TRIED. T)ie percent'* of students for whom the. item, w^ not tried is indicated by " 
PERCENT NT. , 



i 
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GRADE l-r— ^ " ' - Q . . 

\ ' ADOmON-SUBTRACTIbN (6 5tems> • '. ' 

, ■ ■ • ; 

> JThis scale, is composed of six tasJks designed to measure fhe pupil's ability to solve ^iddition am(. subtrac- 
tion problems, mentally and with manipulatives. Thenteni numbers^au^ page references are listed b'elow. 



' (7) Itpms 13', 27, SI, 37,'39, 43; Pages 26, 28, 30, 31, 31, 32 



SCALE STATISTICS: 



-NUMBER OF CASES. - 185 



(T) NUMBER 6F ITEMS - 6 

©— 



MEAN TOTAL SCORE - 2.936 * 



8 y ^--^STANDARD DEVIATION - 1.615 



(9V CRONBACH'S ALP,HA , - .644 

(lO) r* ^ ERROR OF MEASUREMENT - .964 • . 

/ ^ • ■ 

ITEM STATISTICS: 

m) ITEM '^^PX ^-^^ADJ. P's ^"'^N.S.BIS V^PERCENT NT 

- * 13 ' , .553 .581 .386 . 4.8 

V ^ .362 AlO \ ! .338 " * 11.7 ^ 

\31 • .348 * .365 .384 ' . 7.0 ' 

37 ' .723 .751 * . • — ^ .368 * 3.7 

' 39 .782 .808 * .421 * _ 3.2 

43^' .154 .174 . .362 ' " 1L2 

Figure 1 





PARTI: INFORMATION ABOUT' THE PMDC MATHEMA-flGS TESTING PROGRAM ' 

L INTROdUCTION ' • ' • . 

, ' .PMDC Grade land Grade 2 Tests " ' . 

* , » * 

The PMDC Grade 1 and Grade 2 Tests were designed to assess certkin.matheraatical concepts and skilk of 
interest to 'the Project. The tests were given during the second week of school to a sample of 185 first grade 
students and 152 second grade students fron^ five schopls. • 

The Grade *^1 Test consists of six scales: Elementary Counting, Advanced Counting, Addition-Subtraction' 
Set Equivalence, Ordering, and Qass Inclusion.' The Grade 2 Test consists of nine scales: Elementary Counting, 
Advanced Counting, Patterns, Place Value, Equivalent .'Names, Ordering, -Addition-Subtraction,, \Dssing 
Addehd, and Qass Inclusion. The tests were ipdividuaily administered and each took about 20 minutes to. 

administer. * • • . ' • 

> 

For che rote countmg items an alternate form of directions in the case of no response was provided. For 
exa^mile, if> when asked to '*Count by tens Jor^e.Vjhe student gave no response, the alternate form "I want 
y^^o count like this: ten, tw^tyVlt'^rtyy^^Nc^^^ j^u do it." .was given. Each rote counting it^haslwo 
num^red boxes for recordifcpresponses. The first wa^iised if the studei^t responded to the'initiafiB|jictions.- 
The response was entered in rhe second bpx If the alternate directions were required! « 

On selected items (e,g., Itete 1, &, 20, Grade 1) the method which the student used to obtain the? response 
was also recorded. The information obtained'from these items is presented with the tests in Appendices B and 
C and IS recorded on the pagfe wim each test item. 

*v ' , \ . , ■ ■ ' 

The testers attended a training Wsion during which they watched vid^tapes»of testings and recorded the 
students' responses. Afterward the^sponses recorded by each tester were compared , and discrepancies dis- 
' ctt^sed. The directions to the testers and response forms are reproduced on th^ following pages. 



- ' IL EXAMINER'S MANUAL FOR'PMDC MATHEMATICS. TEST 3 . 

The PMbc Mathematics Test is an individually administered test consisting of two levejsf Gl foi: Grade 1 
students and G2 for Grade 2 students. The purpose of the PMDC Test is to assess tfiose-concepts and skills of 
interest to the PMDC Staff which were not^tested by the KeyMath Diagnostic Arithmetic Test. THe items in 
each, level of the PMDC Test-are organized from easy to difficulty combining several content strands. That is, 
"^students will receive the easier counting, vocabulary, arid computation* items prior to the more difficult 
counting, vocabulity, and computation items* 

L TEST MATERIALS t \ • ^ ^ • 

A. Examner's Manual * ^ • 

\ Tlje PMDe Mathematics' ^est.i* admini^ered ipaihjy from instructions incorporated with the test 
< items. The purppse of this rnanual js to provide additional guidelines to insure that all students experi- 
ence tiS neariy ^ possible the same testing situation. ' 

* Part Lof this manual presents a description of the test materials. . » 

Part n presents guidelines for the preparation for the administration of the test. 

Part in presents guidelines for meeting the student ajd introducing fhe test.' 

Part IV presents guidelines for administering/the test. • , ,y 

• * • . * ■ 

Part V ?iiscusses the completion of testing. , * • 

Part VI presents guidelines for scoring the tests. 

Part Vn presents guidelines for securing the information necessary for data analysis. * ' . 

B. Test Kit , / • ' 

~ ^ * . 

The test items make up the loose^eif notebook interior. Wten opened and placed on its stand, the- 
^ notebook fomts an easel which presents the^^timuli material tome subject and at the same time provides 
the examiner with instructions, test items, manipuiatives or pictures needed, and the numerical key to 
the PMDC Response Form. Separate test kits-for Grade 1 and Grade'2 have been prepared^ 

C. PMDC Response Form • • , , 

1. DesciUption ^^".'.^ • 

There are separate response fopns for Grade 1 and Grade 2. Each form is numerically l&yed to 
its grade level test items. To the right of.'each iteni's instruction to the student is^ encircled 
number corresponding to a box w^th the same ^umber on the response form. This Corresponding 
box is to bie *used for recording the stiidenf's response to the iUm's instruction. On 'the right hand 
side of the response form is a section in ^hich the* examiner can provide additional information 
' about the test items or the student's test«behavior or responses. • 

2. Fonpat^ ^ i ' ' ™ * • ' " 

^ThB response boxes are arranged sequentially from left tb right acro^the respdkse form by 
rows* For example, on the Gnde 1 PMDC Response Fqrm, boxes l*ll*appear from l^ft to right on 

* - , roWftl,* and boxes 12-?i4 appear from left to right on row 2. ' ^ ^ 

3p|ges 2-6 contaJ^the Examiner's Mamial used by the PW^^S^rwre in the 1975 Fall Testing Prograin. The 

* Examiner*! Manuals prepare^ for distribution hi the Grade X Grade 2 testing jackets are variants of tl|is 
manual. t » * * * . * > . 



More than one box may, be piaWd together (see Grade 1, boxes 1 and 3). Thfs means that one 
item demands two separate response from the student and thus requires a separate b5x for each 
response. . ' 



3. Columns v ' ^ 



^ . Each box'may be coh)prised of one or two columns. Generally the first (or only)r column is for 
recording the student's resJ)onse. This column,is generally titled RESPONSE, but may be assigned 
a more descriptive title sjuch'as NO. JEANS. -.Within this colurnri is NO ATTEMPT; the correct 
response '(indicated by parepthesies),- other possible respon^j^^aiyi a blank area for recording a- 
not4istedjrespon5e. * ^ ' k ^ * . • ^^.^V^^i . 

* ' The second colupi^^ is for.jrecordir^t^* student's Errors or method used for responding. Listed 
' , ,are.the more probable alternative moxs^t methods. The aifceniative OTHER is to be circled when 
• 3., the student ^ijgafe^i^ enrbr or uses^ method not listed. TTie^ examiner ma^ want to elaborate on 
'tfie*«rror or methjod and should do so in the COMMENTS section of tle.response form.' 

iAanipulatives anh Pictures ^ , ^ ^ ~ . • «. 

Each^grade l^vel test has a set of manipulatives and pictures in addition tq the pictures contained in 
the test kit which ar? necessary for administration. The inateriais specified in the tables below should be 
'assimilated prior to testing. On each item page is a-list of materials needed' to present the item. 

GRADE 1 ' . ■ • ^ 

Materials ' » • ' . . items ^ . ' * 

25 beans ' 2, 7, 12,^W, 18, 20, 24; 26 . 

-Card with 5 ducks /* . . ' . ♦ « 5 , ^ ' ; ' 

2 boxes, 9 fordhook beans, 9 baby limas 10 y. ^ ' ^ , . » ^ 

Card with 7 stars "r * ■ ^ * 12 " ; 

*Card with 2 drdes and*'3>quare ' ' ' * ' 1,8 ! ^ ^ J 



» ' PRADE2. 

Materials Items 

4cards^^th5,3,9, 2 . , ' ^ J2 

25 beans ' ^ 4,6,1^,16 

3 cards with 6 + 3, 4 +1,6.1 10 , , 

3 cards with 5 -2, 10 -5; '4 + 1 , * 15 

6 bundles of 10 straws each, 9 single straws 23^ 24, ^5, 26 

6 ired chips, 9 white chips t 28, 29, 30, 31 . 

PREPARATIO^FpR ADMINISTRATION ' ' V ^ 

A. Instructions . . 



Beconie. family with the guidelines detailed in this m^ual. Since the PMDC Test is administered 
bom instructions m^qrpprated with the. te^ items, become familiar wi^i the test items and materials 
prior to testing; / ' ,,\ ■ " o " ' * ^ // 

Seating • . . . i * 



/To allow the examiner to viewlroth sides qt the test kit and to shield the PMDC Respdnse-Fohn from . 
the student) a right-handed examiner should-seat the student on her/his left: ; a left-handed ^xafU* 
airier should seat the sttident on her/his right: P7^ . * C ^ 

' ^ '• " ' ■ ' ' ^ 6 • 

C. Materials . . v _ , 

. . - , - : , ^- 

^ B4 sur^ that all materials (Test Kit, PMDC Response Form, manipulatives and pictures) are a^imilat* 
ed prior to the administration. Place the 'manipulatives and pi^ures so that they are accessible to th; 



examiner and shielded from the student. On each item page is a list of the manipulatives and/or'pictures 
which accompany t^e item. <- • 



in. MEETING^THE STUDENT 

Attempt-to put the student at ease. 



Introduce yourself to the' student. 
HELLO, MY NAME IS . 

Ask the student her/his full name if you do not know it. 

WHAT IS YOUR FIRST NAME? WHAT IS YOUR LAST NAME? ' < 

** •« • 

FiU in the blank on tbe'PMDC Response Form for the STUDENT'S NAME. ' 

Spend approximately ^0 secbrvls in social conversftion. Suggested leadihf questionslre: 
^ '-DO YOUHAVE Any BROTJiERS OR SISTERS? . ^ . 

DO YoiTHAVE ANY PETS? 

HDW OLD 'ARE YOU?VhEN IS YOUR BIRTHDAY? . 
WHO IS YOUR TEACHER? \^ ■ • . 



\ ' ' Introduce the Test , ^ * ^ - • • ... 

Do not referee the PMDC T^t as a test or a:game. There are two main points you need to con^rey. 
The suggested dialogue is:, * • ^ * 

" ^ WE ARE GOING TO LOOK AT A BOOK WHICH CONT.\INS SOME INTERESTING PICTLHES 
, ' AND QUESTIONS, ^ - ' ^ - \ [ 

' . . (pause) ' ^ 

- I'LL ASK YOU, SOME QUESTIONS ABOUT THE PICTURES. YOU ANSWER THEM. IF I ASK 
; YOU ABOUT SOMETHING -YOU, HAVEN'T LEARNED, JUST TELL ME YOU DON'T KNOW 
AND I'LL SHOW YOll ANOTHER PICTURE, O.K.? 

IV. TESTING . . 

A, Foilow the written directions carefully. The examiner may probe to get ^n ans^r with the statement 
•TELL ME m5rE." Do not probe, any fUrthri' except when specified in the •written cMre^tions for the, 
* question* " » * ^ 

Remember, tips is an^evaluat jpn"and should not be used as a teaching situation. ' ' . 

* .Address questidms and comments to the student, not tHe book or the response form. Eye contact is 
. ^important for control* and rapport, Use reassurances without specifying tfiSit^ responses are right or 
wrong. niay be done in a. variety of ways, • , 

: [■ " , ■• :^ / ^ 

, 1, Repeat ymst the student has said in a teassunng voice. y ^ 

2. R«Bt|5S should be positive and Umited to "U^-HUM," "ALL RIGHT/.' "FINE;* and "0^" ^ ; ^ 



- 3. Physical expressions should be positive and limited to a smile and a nod of the head. 

♦ 

To regain a student's attention, the^examiner my precede the question with "O.IC'*; tbe^^dent's 
name, and/or "NOW, HfiRE'-ARt SOME MORE INTERESTIl^G PICTURES AN^ QUESTIONS/* 

If a student does not understand flie question, repeat the written question onlV- Refnemberrrephras- 
ing § question would violate the standardization of the administration. 



1 



1* 



B. Tiine Limits ^ 



i 



If the student does not respond after 15 seconds, point to the item and ask: 
DO YOU KNOW HOW TO DO THIS? / - ' 



; If the'student says "YES," aUow 10 



nore seconds tot sr response. If the student says "NO," or does 



' not respond' after the additional 10 seconds, proceed to the next itenl with, 
• ^ ter'SbOSOI^THINGELSE.^ 



a Recohiing 

5 Record student responses by circling 
responding numerical "key as the item.' 



the appropriate alternative in the item CQlumn(s), wi|h the cor* 



1. "RESPONSE column. This colu^ is generally titled RESPONSE, but may be assigned a more descrip* 
^ tiv^^tie such as NO. BEANS. , ' .• 

• ' / ^ . ■ : 

a) /lf a staidtent says he does net know the answer or know how to answer or does not respond at all, 
, / circle the alternative NO ATTEMPT, * . , *■ 

b) It a student responds correctly, circle the alternative enclosed in parentheses. 

c) It a student responds incorrectly ai\d that respoxise is listed as an alternative, circle the alternative. 

« d) If a student responds incorrectly and that response is not listed, write briefly the respcSnse in the 
lower blank s^ptibn; ' - ' ' . 

2. ERROR column. This column is used for the verbal counting items. 

^ a) If<a student omits one number* while counting, for example, 1, 2, 4, 5, circle the alternative SKIP 
' ^ * NUMBER. • ^ ' ^ \ - . 

b) l( a student orders two numbers inconrectiy while cpunting, for example, 1, 2, 4, 3, circle the 
alternative INCORRECT OREyER. / ' . \ - 

c) If a student counts incotrectly in a manner different from omitting one number or ordering two 
V numbers inporrectiy, circle the alternative OTHER, 

3. METHOD column. .This colurai^is used for collecting 'information about the types of methods the 
students may use t6 solve problems presented. CSrcle the alternative that best applies to the student's 
response. Two alternatives which are conimon to most;of the method columnS are IMMEDIATE and 

. other: , . V - • 

If a student responds to a question oc statement within 3 seconds and it is difSouit 
to discern the, method-or process u^ed, circle IMMEDIATE. 

b) OTyER. If a student responds to a question or statement in-* manner not described by the listed 
alternatives, drcle OTHER, The exanuner may want to elaborate on the "other'' method qt 
procedure used. To, avoid a situation in which the student is forced to wait with no intersiction, 
jot a brief note as a reminder beside OTHER and wait until the testing is complete befbre eiaborat- 
' ing. After testii^g, describe the ihethod or procedure in the COMMENTS section of the test lotm, 
using the numerical key'to identify the item. ^ / * 

V. COMPLETION OF TESTING " * " ' 

Thank the student foj: .partidpatihg. If the testing situation is one in which more than pne -student is 
^ 'being tested in the same room and the testing of other children is not complete, talk quietly- with the 
^ student until all testing is cctopleted. Walking around, game playing, cir lottd talking may disturb the testing 
* 'of the other st\ident(s). . ' ^ 

VI. SCOli&^GTHETEST - ^ ' . ^ ^ . ' ' " ^ 
^ Write observations of the student's (est behavior in the section l^ibpled TEST BEHAVIOR. These pbs^-^ 



vations should include the level ot rapport, the confidence the examiner holds m the validity of the stu- 
dent's performance, or any unusual aspects of the student's performance why± may haVe instru\:tional 
.significance. . * * ^ 

Iirthe section labeled COMMEJsTTS, elaborate on those itenis requiring an explanation of the alternative 
.-OTHER, Indicate in this section those items in which the instructions, or questions were unclear or . 
anabiguous^ . ♦ ' ' . ' 

m DATA ANALYSIS INpRiMATION ^ " ' . ' * * ' — ^ 

Record the stu'ia^nt's.PMDC ID number on the PMDC Record in the blank labeled STUDENT'S ID. Be 
sure that ail the 'information on the PMDC Response Forrh is complete. Send the PMDC records to PMDC, 
Florida Stiate Univejpsity. ^ ; * * 
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PMOCARUHMETICeTEST. GRa6e1^ 



STUrfENl'SNAME 



DATE : 











Ho Atlcinpi 


Skip Nii«r«bei 


* J 
No Aii«iii(ii 




(Cut feci) 


Incofieci OmIc 


(ConecO 


Intotiecl 0((1ei 




OtUbt 




^ Ollici 


lO . .^ 




. .10. 





♦ ' 4* 


5 ' 


6 








Nt/ A||c((^>| 


No AcieiiHil 


Nu Aiitti))|>< 






(141 















E)WkMIN6R, 



1^8 







No AnedJiu 






. (A(LLiU\ 


Nit 






Nct'itidr^itfuy^ 








Nt$ Anempi'* 



,/|nimtxl>dttt 
Cuudieil 
Mjictidt 
Oittet 



12 



13 















Nw Aifeinpi" 
(Cot feci) 


Skip NuoUitfi 
incotiKci OtUei 
,Othci 


Nu Aiien^^ 
(CoriDCl) 


bkip Nun4>vi 
OlhtM - 













N>> B^'ant 

Nu AUL*(ii(>t 
liii valet 
itiJit /I 



Me^tuiiu; 


M«lltO(l 


NO Aiieit)|>l 
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(&) ' 






Othuf 
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\ \j6 17 ' 18 ' 


N(^ Attempt 


*■ Cow* 

No AiienjfM 
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\no >ytttt(npi 


Hepeat AIJ 

NO Atienipt 
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No Atlcntpt 
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20 



21 
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25 ' 



\26 



2f 



■ fdsk Comptttiixl 


* 


Whiiii Oivef 


fte^KirtK 
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" Enuit 




No Aiiefitpi 


No Allenipi 
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No 
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.10 
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in« 1)1 tei I Oiiiei 
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MeihitU 

ItiMiMMlidte 
Count eil 1 9 
C(t4intv<t>0n 
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Nil 
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\ 
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3; 
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42 ' 
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t 
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No AKenipi 


Skip NuMihei^ 


Nu Aileiitpt 
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incuiiecl OiUtfi 


ICUMUCl) 
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Oltter 
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. '_to. 
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Nu Btt«i<is ' 


MethoJ 




- r 


No Aitemfu 


Cuunted 




Mdtchftd 




, Giuis 




Oihtr 







He spot M 


MethpU' 

-^7 ■ 


Nu Aitenytt 
(4) 


tmnWiute 
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Oi^cf 


















r 


43 



AcfpOMM 




No Aiieiopi 


imniedute 


-(2) 


Xkxioteit 




Othdi 


* 






i is 



44 



45 



'46 



47. 



48 



49 



50 



51 
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No Aff«iiH>l 



140) 



Met(tu<t 

tiiune<liiiie 
CouniiHi tty Tent 
"^Couiiieil Ity Onei 
niliei 



fU'sponsv 

tUt Altetitpl 

1 (401 



Hetpunw £riO(t 




tflO'f 


Nn Atiernpi' |^*op NumU-i 


No A|ieiii|it 


Skip Nointiei 


^Coiieci) ^rlnLUiiojc» Oitiei 


(Co* led) 


idcoiieLl Older 


• ' ()the« 




Dltiui ' - 
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L... - .V 





Tell UelMvtiy ^ . 
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No Rttans 


Mciittxl 




ReHiuiise 


lltitpuitve 


^H^jponw 




Nu, titans 


MethoU 




Hes(>oi>M • 


Nil Aiiumpi 


Cuunltfd 




/4o Aiiufn(ti 


Nu Atjein(>t 


No Attempt 




Nu Aiienipt^ 


^ Counted 




No Aiiempi 


V 16) ^ 


M«iicttud 




(A) 


' (8) 


(15) 




' 0) 


M^ictied 




15) 
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« 








Oihet 

} 


i 






_ n , ^ 




''II • ' ' 
pmoc^aithm/^^u^t, grade '2 



STUoi:i^T'HksFomi: form 



STUDENT'S NAME . 
STUDENT S IDi^. 



DATE. 



•2/1'- 





.(13) 


CounnoQ-^ouch 
'CouniiDQ-viiuAl 
Oth«f 

1 * 



9^' tli- ' 



11 





f- 
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{ 

'c 


ifif 





3 


4 




n«etponse 
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No AiiciniM 




lAniitiali) 


No 


Cows 
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1 





EXAMINEB. 

7 



Hesponic 


7 Method 






k((Oii 


Hetpons* 


Effofi 
















f^o Aiivfni^i 


/ Counird Oit 
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Cotinltti 2. 4, Ihvn 6 
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• • 
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20 
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hi 
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Rtiponw ^ 
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Skip NiMTttMr 
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Cottntwd 0(i , 
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.—^-,10 
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Counted 23. 7. then 16 


Without Oeeoi 


Ai^dition 




Other 







31 



32 



33 
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1Cu*i«cl)' 


lncuricc< Older 


.(Coireci) 


incofiect Ordei 




124) 


Added 








Other 




^ Oiliei 






Petttfrn 
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PART It: DESCRIPTION AND STAT^ISTICAL PROPERTIES OF TESTS AND SCALES^ 

• . iV. GR.\DE 1 ' ' . ' . 

SCORING THE.GRADEri TEST AND SCALES ' • • ° 

>' • ■] . • " . • . ' 

T/OfaU the scales in the fall testing the items were scored as follow ; " 1 - * 

Correct' response . - * 

*^ , » . -Incorrect response * • . 

No attempt *. * * 

. In order to give each item a right/wrong count, thejnformation on the RESPONSE FORM (see p. 7) was 
summarized on the STUDENT PROFILE FOSlVL Only the infonnation which was to be ,used \n the Statistical 
analysis was retained In the transfer from the RESPONSE FORM to the STUDENT PROFILE FQRM Infor- 
matibn as to whether or not alternate instruction^ere necessary on rot^cotmting iteks V& i}ot retauned-in 
,the transfer. A copy of the STUDENT PROFILE FORM is provided in Appendix! F. 

/ In addition, the meti^ods used to answer particular items were .also recorded A summary of ^e methods 
used 15 included together with each item of the 'test in Appendix B. i \ 

The actual scale score used in calculating the statistics in this "report is the sumvof correct responses^or all 
items within the ^ale. ' * \ 



DESCRIPTIVE STATISTICS FOR PMDC GRADIE 1 TEST 



The^PMDC Grade 1 Testis reproduced in Appencux B. The" test consists of six^scales which are described on 
the following pages*. Statistics ;related'to the total test scotes are given below, "V' ' 

TEST STATISTICS-' ^ ' . v 

iNUMBER OF CASES ' . -" 185 ■ ' . , _ " 

{ttJ^EROFITEMS 39 . v.^ 

MEaJTTOT^ SCORE -v22.886' . • 

.STANDARD DEVIATION ' - 8.626 • , ' ' 

CRON^ACH'S ALPHA4 - .925 • • , ^ 

- ' ERROR OflifeASXiREMENT 2.363 • . • ' '- 

' ' ^- • . Jil ' ' ' ^ 

In addition to tl;e Cronbajan Alpiia, ttie Speaiman-Srown split-half estiijuite of reliabiUty was also computed 
for tiie'total PMDC Grade 1 Test and yielded a coefficient of .954. . • - ' ' 

• . ' CORRElJ^TIONS W3n#0THER INSTOUMENTS: ^ ' <" . ' 

jPMDC Grade 1 Test Vs.' KeyMath Test: - . .786 • ' 

i»MDC Grade 1 Testv^. Otis-Lennon Mental AbQity- Test:^ .71g 



4see list of definitions in/*Guide for the Use of This Volume," page viiL 



GRADE 1 



EtEMENTARY COUNTING (9 items) , ' ' * , ' 



Items in this scde are basically of ihree typds: simple rote counting, counting picture sets, and bon^c^g 
sets ot a specified number. The item-numbeis and page rfterences are listed .below. -\ - b ^ <^ 

• ^ Items 2, 3, 11, 14, 15, 17, 35, 36, 47; Pages 22,23; 25, 26, 26.'26, 3U%^^ 

^CALE STATISTICS: ; . - ^ . ' / ' , ■ ' * / ^ i - : \- 
• . - NUMBER OF CASES - 185 ^ 



* 0. , 



. NUMBER OF ITEMS - '.9 . , . ' «5- 

MEXN TOTAL SCORE- - V . : 

'STAiNDARt) DEVIATION - 2A68 , ' , 

CRONBACH'S ALPHA - .796 •■ >' 

fiRROR OF MEASURI^ENT - .934 , • ' 



ITEM STATISTICS: 








ITEM 


P's 


ADJ. P's- . 


N. S. BIS • 


' 2 


?§61 


.561 ^ 


..416 - 


3 


.777 , 


' ..807 


.601 


^, 11 ' 


.834 


■ .839 • 


.574 


14 


.952 


.9^7.' ■; 


.350 


IS 


.824 


.828 


.395 ■ 


17 


.711 


.Tl'5 • 
, !968'' ■ 


-.458 ■- 


. 35 


.957 


.46^ ^ 


36 


.947 , 


.957 , ■ 


.573 • 


47 ■ 

t 


.72f 


"".731 


.633 


> 

» 


ADVANCED COUl^TING (4 items) 


V 



PERCENT NT 

" .0 
3_7 " 
-.5 
-.5 

.5 

.5 

• " 1.1- 
. 1.1 

' .5 ^ 



TWs scale is designed to measure the pupil's ability to perform advanced rote and rational counting tasks. 
The item numbers and page references are listed below. _ - ' 



Items 24>'30, 41, 45; Pages 27, 29, 31, 33 



SCALE STATISTICS: 

NUMBER or CASES - ' 185 

' NUMBER OF ITEMS - 4 ' 

MEAN TOTAL SCORE ■ .808 • . 'v ' 

" STANDARD DEVUTION ' - .1.180. , , • - « ""a."' 

- CRONBACH'S ALPH5^ . - .729 ' . ' • - 

. 'brROR OF MEASUREMENT^ - ■. .614 . , 

ITEMSTATIST^S: ' * * 

ITEM ^ P's ■ ADJ. Fs N. S.J3IS ^ PERCENT.NT 

24 ' " .i98 .204 ' .475 - 3,2 

30* .273 :277 .378 1.6. 

41 .102 ^.104. ; ' .471 2.1 ^ 

45 ' .235 ' .268 .480'-'^ ' .12.3^ 

*The response was scored as correct if the student counted to 100. ' ' 



GRADE 1 



ADDITION-SUBTRACTION (6 items) 



This scale is corfiposed of six taslcs designed tQ measure the pupil's ability to solve addition and subtractibn 
problems mentally and with manipulatives. The item numbets and page references are listed below. 

Items 13, 27, 31, 37, 39, 43; Pages 26, 28, 30, aV, 31, 32 ' ' 



SCALE STATISTICS: 

NUMBER OF CASES - 185 

NUMBER'OF ITEMS • * - ' 6 

MEAN TbTAL SCORE - 2.936 

ST.^DARD DEVIATION - 1.615 

^^RONBACH'S ALP.HA - - .644^ 

E^ROR OF MEASUREMENT - . .964 

✓ITEM STATISTICS: * 

' ITEM P's" ADJ.P's 

' .13 .553 * .581 

27 .362 , - .410 
• \ 31 • • .365 

a? r . '!723 , '.751 

- 39 , .7.8^ .808 ' " 

43 .154 . .174 



N. S. BIS 
.398 
.323 
.344 0 
.359 
■'.416 
.395 



PERCENT NT 

4.8 
11.7 
-,7.0 

3.7 
. 3,2 
11.2 



SET EQUIVAI^ENCE (8 items)' . 



This scale is composed of items requiring the studer^t to construct sets with more than, less than, one more 
tbah, one less than, and the same jiumber of members as a given set as well,as other equivalence-related tasks. 
The item numbers' and page references are listed below. 

* Items'a", 12,22, 26, 28^42, 48,.52; Pages 24, 25, 27,28,2?, 32", 34,35- ^. 



SCALE STATISTICS; z 
NUMBER OF CASES 
NUMBER OF ITEMS 
MEAN TOTAL SCORE 
„ STANDARD DEVIATION 
CftONBACITS ALPHA . 



ERROR OF MEASUREMENT - 
P's 



185 

• • 8- 
. 4.926 

- 2.404 

• .794 
1.091 



ITEM STATISTICS: 
ITEM 
9 
12 
^ 22 
26 

' ■-. . 28 
' 42 
"•48 
52 



.6|1 

.809 
.590 
'.723 
.590 
,479 ; 
.367 
-.686 



ADJ. P's 
.707 ■ 
■.826 
.603 
.751 
.603 
\5U' 
.399^ 
.721 



xN.S. BIS' 

.560 

.360 / 

,357 

.336- 
. ' .601 
' .565 

.591, 

.594 



PERCENT NT 
3.7* 




■ 11 



GRADE 1 



' 7 



ORDERING (10 items) 



The items in this scale are of three types: Tell the number which.comes just after a given number, tell the 
number which comes just bftpre a given »number, and tell the number which comes between two given num- 
bers. The item numbers and page references are listed below. 

Items 4, 5, 6. 32/3?, 34, 49, 50, 51, 53; Page/23, 23, 23, 30, 30; 30, 34, 34, 34,*35 , 



SCALE STATISTICS/ 

NUMBER OF CASES ^ - 185 

NUMBER OF ITEMS > - 10 

MEAN TOTAL SCORE ^ , - ^ ^6.186 , 

STANDARD DEVuTION '\ ^3:0^.6"^ 

CRONBACH'S ALPHA - ^ .858 

ERROR OF MEASUREM£Nlr - 1.148 r 





ITEM STATISTICS: 












■ f ITEM . 


P's 


. ADJ. P'<s ■ \ 


/. N'.-S. BIS 


. PERCENT NT 




4- ' 


.910 


.924 . \ 


.-275 . 


1^6 




5 


.824 


..852 


\ ..424 


. 3.2 




6 . ■ 


.723- 


.786 


\ .444 


8.0 




-32 ' ' 


.559' 


n577 


\ .639 


3.2 




, 33 


.537 


.564 - ' 


..676 


4.3 




34 


.399 


439 
^ .702 


.660 


9.0 




49 


.628 


.602 


10.6 




50 


•.590 


.677 


.598 . 


12.8 




51 


..367' V 


.431 


. -.55t 


14.9 


1 


53 


.649 


.744 


■'.543 . 


12.8' 



CLASS INCLUSION (2 items) 



This scale is composed of two types of class inclusion problems. Item 8 is a classical, class inclusion item, 
while item 18 requires, that the pupil first count the members In^ach subset and in th^e total set. The item 
numbers and page references are liAe<i below. } ' v ' 

" - ' * , 

Items8»18;Pages^4,2a - * • . 



SCALE STATISTICS: 

NUMBER OF CASES - 
NUMBER OF ITEMa - 
MEAN TOTAL SCORE 
STANDARD DEVIATION 
♦ CRONBACirS ALPHA 

ERROR OF MEASUREMENT 



185 

r 2 

.775 

:4c 



12 



ERJC 



ITEM STATISTICS: 

ITEM P*s ADJ. Fs 

8 .245 .253 

18 ^ .339 . '352 



N. S. BIS 



♦Could not be computed due to sraaH number of items (iP**'2). 



PERCENT NT 
• 3.2 
3.8 ^ 



V. GRADE 2 
SCORING THE GRADE 2 TESmND SCALES 



' For all the scales in the fall testing the items were scored as fallows: 

• • ' ' " Correct respor 

\ V » ' Incoi;rect response 

No altempt 



In order to jive each it^m a right/wrong count, the information on the RESPONSE FORM (see p, 8) was 
summarized on the^STUDENT PROFILET FORM. Only the inforpiation which was to be used in the statistic^ 
analysis was retained in the transfer from the RfSPQJJSE FORMJko the STUDENT PROFILE FORM. Infor- 
^ mation as to whether or not alternate instruction/ were.necessajy on rote.counting jtems was not retained in 
Jihetransfer. A coMf of the STUDENT I^R'OFILE FORM is provided in Appendix^F. . , , • ' ' 

In addition,^the metho'ds usefl to ^swer particular Items were also recorded, A summary of fhe methods' 
. used is included together with each item of the,test in Appendix C. . • I • 

The actual scale score used in calculating the statistics in this report is the sum of correct responses for all ~ 
items within the scale. ' . 



DESCRIPTIVE STATISTICSTOR PMDC GRADE 2 TEST 



Jhe PMDC Grade 2 Test is reproduced in Appendix C, The test consists of nine scales which are aescribed* 
on the following pages. Statistics related to the total test scores a&re giveff below. \ • . 



TEST STATISTICS: , ^ 

NUMBER OF CASES • - 152- 

. - - 'NUM^jpROP'ITEMS • ' - 42 

MEAN TOTAL SCORE . , - ^2.358 

STANDARD DEVIATION ^ 9:804'' 

ClfONBACH*S ALPHA - \935 

ERROK OF MEASUREMENT . - 2.490 



0 
f 



In addition to the Cronbach Alpha, the Spearman-Brown split-half estimate of reliability was also computed; 
forthe total PMDC Grade 2 Test and yielded a coefficient of .932. , ' *' 



CORRELATIONS WITH OTHER INSTRUMENTS: . ^ ' 

; PMDC Grade 2 Test vs. Key Math Diagno$tic ^tl^metic Test: * .823 
\ ^ PAJDC Grade 2 Test vs. Otis-Lennon Men?al ^bility Test: .679 



13. 



GRADE 2 ^ ' ' ^ ' ' ' ' • * 

^ ' ELEMENTARY COUNTING (7 items) ^ .. , 

This scale is composed of Items of two types: rote counting and counting picture sets. TheUem numbers 
and page references are listed below. * • , 

Items 1, 7, 9, 10, 12, 15:22; Pages 38, 40', 41-, 41, 41, 42, 44 



SCALE STATISTICS : 

• DUMBER OF CASES ' '* 152 

NUMBER OF ITEMS - - * 7 

MIAN TOTAL SC6rE " -f 6.138 

STANDARD DEVIATION - ^1.074* ^ . ^ 

' ' CRONBACirS ALPHA - .469 ' ^ 

ERROR OF ME;CSUREi\lENT - .783 





ITEM STATISTICS: 


1 








ITEM < P's / 


ADJ. P's 


N. S. BIS 


PERCENT NT 




1 .671 . 


. .^80 ^ 


.206 , . 


''^ L3 ^ . 




7 .954 


. .960 ' 


' ^168 


^ ' .7. 




9^ .993 


.993 




' .0 




^ 10 • .947 


.947 


.019 ' 


\0 




12 .862 . 


.862 


\176' 


^ .0 




15>^> .816 


.832 


.311 


2.0 




22 ' .895 ' 


' .901 


,076 


.7' ^ ' 




*Could not be cojnputed dije to zero variance. 




9 ' 



i 

ADVANCED C9UNTING (5 items) 



The Items of this scale are of basically two types: rote counting and determining the number of a set (muiti* 
pie of ten) rejjresented by place-value manipolativpsr Thejtem numbers^and page references are given below.. 

Items 30, 33, 39, 45, 52; Pages 40, 48, 50, 53, 55 . 



J 



- SCALE STATISTICS: ■ •■ ' 

. NUMBER OF C^SES • . - . 152. 

NUMBEBOFHEMS ' - 5 

MEAiN TOTAL SCORE - ?.276 

•STAND ARa DEVIATION ' - ■ 1.867 . 

CRONBACir^ ALPHA ' - .820 

ERROft OF MEASUREMENT - .492 







ITEM STATISTICS: 
• ITSM 


4's 










1 


" ADJ. P's 


N.S. BIS • 


PERCENT NT 




. 30 * 


.401 


.407 


' .612 


1.3 






33 • 


.289 


.291 


.526 


.7 






. .39 ' 


.526 , 


.533 X. 


.697 ' 


-L3 






45 


.566 


.585 


i , .680 


•3.3 






. . -52* 


.493 ; 


.507 


.363 


2.6 


* 




' ■ ' *The response was scored as correct if the student counted to 96. 






GRADE 2 



PATTERNS (2 iterasf 



This scale is composeti of two items, each requiring the pupil to solve aa addition equation by using a relat- 
ed equation. The item numbers ^d page references are listed below, , 

Items 35, 37; Pages 49,''49 » _ 



SCALE STATISTICS: 

NUMBER OF CASES 
NUMBES OF•^ITEMS 
MEAN TOTALSCORE 
STANDARD DEVIATION 
CRONBACffS ALPHA ' 
ERROR OF MEASUREMENT 



152' 
2 

.533 
.736 > 
* 



ITEM STATISTICS: 

ITEM P's 

35 .362 

37 .171 

* *Could not be computed due 



ADJ. P's 
.505 
.295 



to ^|iall 



N. S. BIS 
* 



1 number of items (n-2). 



PERCENT NT 
28.3 
42.1 



if 
i» 
v> 



PLACE VALUE (8 items) 



This scale is designed to measure the pupil's ability to determine the numbe/ bf a place value set ddplay and 
to construct such a set given a number orally or written. The item. numbers} and page references are listed 
below. • < - - * ' I 

; .Items40,'41,42,43,46,.47,'48,49; PagM51,51,51,52, ?3,'53,54,54 



SCALE STATISTICS: ■, . - , 

NUMBER of; CASES -- 152 

' NUMBER OF ITEMS - , ' -S 

MEAN TOTAL SCORE ■ ' 3.730 

■ STANDARD DEVIATION ~ - 3.414 

GRONBACH'S ALPHA - .947 

ERROR OF MEASUREMENT - 2.462 



ITEM STATISTICS: 

ITEM ^ Fs. 

' 40 . V .461 

41- .454 

■ 42 . .480 

.43 . .513 

• „46 • .434 

"47 .447 

■ •• 48 - .454 

- 49 .48,7 



ADJ. Fs 

.'493 
■ .500 

.575 

.629 

^ .471 ■ 

.482 
.535 
:587 



N. S. BIS 
•' .755 
.760 

-784 
.816 
.851 
.884 
.788 
.807 



PERCENT. NT 
6.6 
9.2 
' 16.4 
18.4'^ 
7.9 
'7.2 
.15.1 
17.1 



27 



1% 



0 

ERIC 



GRADE 2 ' 



EQUIVALENT NAMES (6 items) 



Thfe .scale is (leSi(ned,tQ measure the pupil*/understanding of the concept of renaming, or supplying differ- 
ent names for the same number. The item nunjbers,an,d page references are listed below. 

Itemsl7,18, X9,25;26,27;Pages43,43,43,46?46,4'6 • • ; 

. v - • • 

■ -.§CAL'EST?VTISTICS: 

•NUMBER OF CASES 
,*.f NUMBER OF ITEMS 

MEAN TOTAL SCORE 
STANDARD DEVIATION 
CRONBACirS ALPHA 
* ERROR OF MEASUREMENT''- 

ITEM STATISTICS: 



152 
6 

2.421 
2.303 
.8T6 



ITEM ■ 


P's 


ADJ. P's 


N. S. BIS 


» PERCENT NT 


17 


.414 


• .453 . 1 


.734 


8.6 


18 


.441 


.472 ' \" 


.744 


6.6 


19 • 


.401 


.445 


-".664 


9.5 


- 25 


.408 


.431 . 


.613 


5.3 


26 


.480 


.521 


.668 > 


• 7.9 


'27 ' 


.276 


* .286 


.652 


3.3 . 



ORDERING (4 items) 



V 



This scale is designed to measure the pupil's ability to order* a set of 4 one^iigit numbers and to tell which 
of two numbers is more or less. The 'item numbers .and page references are listed below. 

Items 2, 16, 24, 31; Pages 39, 42,^45, 48 



SCALE STATISTICS: > ; 

iNUMBER OF CASES . , - -15^ 

^ iNUMBER OF ITEMS - 4 

• ' MEAN TOTAL SCORE ' - 3.026' 

STANDARD DEVIATION - .966 

CRONBACITS ALPHA * - . .471 

ERROR OF MEASUREMENT - ^703 

- » 

ITEM STATISTICS: ' - 



ITEM 


Fs 


ADJ. P's 


. ' xN.S. BIS 


2 


.770 


.775 


- .275 


16 


.974 


.983 


.113 


24 


, .464 


.980 


.333 


31 


.822 


.855 


.322 



PERCENT NT 
7* 
.7 

■ 4.6" 



GRADE 2 



ADDITION-SUBTRACTION (4 items) 



This scale is composed of two addition problems and two subtraction problems and requires the pupil to 
use'cbunteis to. solve the problems. The item numbers and pj^e references are listed below. 

^ Items 5, 8, 23,;28; Pages 40, 41, 45, 47 

SCALE STATISTICS: 

NUMBER OF CASES > - 152 

NUMBER OF-ITEMS • - - . 4 

MEAN TOTAL SCORE - 2.559 

STANDARD DEVIATION, - 1.206 . 

CRONBACH'S ALPHA < - .604 

ERROR OF MEASUREMENT - .759 I 



ITEM STATISTICS: 



ITEM 


^" P's 


■' ADJ.P's 




.901 ■ 


J19 


8 


.618 


.623 - 


23 


.651 


.673 


28 


-.388' . 


.421 



N. S. BIS 
.290 
.450 
.293 
-.456 



PERCENT NT 
2.0 

3.3 

7.9 



■' ■ - - 

MISSING ADDEND (4 items), 

"* . . ■ V • • 

- This, scale is composed of Cour items designed to measure the pupil's ability to give a verbal answer to mxs- 
sing addend problems. The item numbers and page refereaces are listed below. . ' 

Items 20, 38, 44, 50; Pages 44, 50, 52,55 ' . 



SCALE STATISTICS: 

NUMBER OF CASES ' 

NUMBigR OF ITEMS 
MEAN TOTAL SCORE 
STANDARD DEVIATION 
CRONBACH'S ALPHA. 
. ERROR/)F MEASUREMENT 

ITEM STATISTICS: 



152 
4 

.987 
1.201 
.683 
.676 



ITEM 


P's 


ADJ: P's * 


N. S. BIS 


PERCENT NT 


20 


.38^ 


.461 


.589. 


15.8 


38 


.263 


.351 


.532 


25.0 • 


44 


.243 


.370 


.500 


• 34.2 


'50 


' .092 


.161 - 


.272 


42.8 • 



GRADED 



CLASS INCLUSION (2 items) 



This scale is composed of two types of class inclusion problems. Item 4'is the Classical class inclusion prob- 
lem, while Item 13 requires the pupil first to count the members of eadi subset and the total set before 
answering the class inclusion qiiestion. The item numbers and page references are listed below. 

Items 4, 13; Pages 39, 41 - , 



SCALE STATIST-ICS:' 

. NUMBER OF CASES ' • 
, NUMBER OF ITEMS 
MEAN TOTAL SCORE 
STANDARD DEVIATION v ;. 
CR'ONBACirS ALPHA 
ERROR OF MEASUREMENT 



152 
2 

.717 

.825 
* 



ITEM STATISTICS:^ 

ITEM P's 
4 .283 
13 .434 



ADJ. P's 
.303 
.443 



NrS. BIS 
* 

* 



PERCENT NT 
6.6 
2.0 



*Could not be computed due to-small number of items (n-2). 
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APPENDIX A. 


V 




/ 

T 


V 

• 


, .. TABLE 1 ' > 
SUMMARY OF DATA ON SCHOOL SIZE 

■V 




1 




5- ^ 


1 


2 


School 

- 3 ' . ' 


• 

4 


5 • 


-J ^ ~ 

Oracle levels 


K-5 


* 

K.12 


" K-5 


1-5 


1-5 ^ 


Approximate aumber of 
^ students ' 350 


900*. 


350 


ooU 
* 


} 




TABLE 2 

DESCRIPTIVE STATISTICS OF SAMPLE BY SCHOOL AND GRADE 




K 

w 

• 


Sex 
M F 


Mean 
Age (^mos.j 


Mean 
PMDC 
" Test 


Mean 


Grade o 
Equivalent 
Mean ICyit 


' Grade 1 








(39 items) 






School 1 

. .. 


. •» 

15" 


. 18 


^7o.3 


19.1 


oo o 
oo.o 


<f 

1.0 ^ 


" S&ool 2 


12 


13 


7^.6 


- 25.7 


, 111.5 


^ 1.5 , 


School 3 , 




34 


76.1 


23.2 . 


104.5 


1.2 


School 4 . 


36 


35 


•76.2 


.23.3 


100.2 


1.4 


^ Total . 


97 


100 


. 75.8 


22.9 


101.1 


1 Q 
l.O 


Grade 2 








(42 items) . 






^ "\ School 1 , 


18 


13 


87.2 


15.2 


91.1 


1.8 


S^!hQpl2'. 


13 


1-2 


. 87.8 


* 

28.1 


116.8 


2.7 


School 3 


.8 


4 


90.5 . 


21.1 


105.8 


2.0 


^ School 4 


25 


25 


89.1 V 


20.0 


99.6 


2.1 . 


^ . School 5 - 


17 


23 


' *d8.7 - 


27.2 


.113.1 


% - 








88.5 


A, 






' Total „ 


81 


77 


22.4 ' 


104.6. 


' 2.3 



*Deviatio.n IQ (See Appendix D, page 57). 



f KeySIath (Se% Appendix E, page 59). 

r 



■1 



ERIC 



19" 



V APP&NOIX 3 - -- 

Appendix 8 is k cotnpos^e* of the PMOC Mathematics Test|: Grade One and the statistical 
results of the testj so arranged for the reader's convenience that each page of this publj[^« 
cation represents tW|o consecutive pages of the actual PMOC Mathematics Test: Grade One 
questions, with the istudent stimuli material superimposed in a box at the top bf each page 
and the statistical results for the items presented in a box below. 

To obtain both the '=^MOC Mathematics Test: Gra9e One and the Examiner's Manual^, 
write to: ^ > 

Or. Eugene 0, Nichols 

* * ^ * Florida State University « 

Tallahassee, Florida '32306 



"project for the MATHEM.ATICAt DEVELOPMENT'" 
• OF C^ILO^IEN 



MATHEMATICS TESxf GRADE ONE 



• si 

ill- 




Financial support *or the Project for the Mathematical Oevelojfcent of Children has been provided by the 
:iat1onal Scieace Foundation: Grant No. PES 74-18105-A03. 



TO THE USER ♦ . ^ * 

The PMOC Mathematics Test: Grade One was pi-lot-tested^uring^uly 1975. The test*was 
then revised and ^^adni ni s tered during the first three weeks of September 1975 to 197 students. 
Tbe test in. this packet is tJ\e latter test. The user may reproduce any of the materials in ; 
this packet wi thout obt'aining permissions from PHOC. • Those persons wha use *the PHOC Mathematics 
Test: Grade One are encouraged , to share j^lth the PHOC staff their e^valuatlon-jof the test and 
the data they collect. Such correspondence, should^ be ad$iressed to: ' 



Or. Eugene 0. Nichols * ^ , ' • 

' . * FloHda State University " ' . * ^ n ' 

Taljahassee* Florida 3?306 

I nstrujctions for administering the test and summaries of pertinertt s.tati-st1caT 

analysjs»are included in \the accompanying Examiner's Manual. More detaj^d analyses of the 

data obtained from the 1^75'lFall Testing program reported in^PMOC Technical -Reports Nos. 2 and 3. 

Information about t^ese publications may be obtained by/'writlng to the above address. 



miOCAMrr>«ICtlCTtST OltAOtl - STUOfNrSfMM 



STUDSST HSSfOSSt fipRht STOOIMrS ID* 

2 3 4 5 







«M»*«M ' f 


rr*r\ 


I 






10 




„ ^ 


<ar«cti 1 




W« AHXW» 1 SkV 

1 






20 


•s. 

ft 






1 i — WW 








1 Hot Sim 


! ] 





15 1« 17 , 1» 



Ho i Cmmm 

.CiMW • ««««« 



"•nm t Cow* 




■••Ml AH 






Antn«« 


H« Aifmvt 


H«An*n«( 




•! 

• 


1*01 

I- 


H0» 











-*» Alt* 




L««ti 













vaAramM N«Antnwi t«nMdi«« 



<4) { COMMM* 



s« Anfw j St* Nvttw I 

i I OMr 

1 ^, j 





SAAntfXM 































t7l 






ERIC 



22 



.J.J 

















J Rwponsd > 


Percent 


^ Counted to 35 


56.1 


Counted to 29 


16.6 


Counted to'19 


' 12.8 


Counted to 10 


9.6 


Other response 


4.8 


NoteJ 2.0% required * 


second jnstructjonj. 




I. Plaie 50 beans to the student's right. Point to the 
numeral and sav. — — 



^tAKE A SET 'rtWICH HAS THIS NiANY BE^NS. © 



^Matenalsf ^0 beans,. 







Resporfse 


Percent 


^ No attempt 


3.7 • 


Used 6 beans correcUy 


78.2 


Used beans to make a numeral 6 


3.7 


* Other error 


^ 14,4 







1. \\sk 


J 






^ * iVHAT .NUMBER COMES ^ .AFTER 3?' 


® 








^ 


: 

KHAT NUMBER CCMHS JUST .AFTER 8? 




i 3. Ask ' 








WHAT NajNIBER CCMES JUST AFTKI 13? 

V 


® 










» f 












• 

> 









* 
















Response 


Percent v 




, 4 " 


















'i 




, r 






V-n — ^- 


'4. No attempt 


^ 1.6 


5. No attempt 




/ 6. No attempt 


8.0 








4 


91.p- *. 


9 


82.4 


14 


' 72.3 ' 








2 


2.7 


7v 


• 2.7 


15 - 


" 3.7 








Other 


4.8 


Other 


'11.7 


6 ; 


















Other 


14.9 




r 


























' 34 










.^ERIC -- - 




t 




1 






23' \ 




1. Point to the ^O^rt^re. .Ask 

(If the student responds dp not continue this "item.") 


,ARE Aa TME' cc^fs ^m4s:> i 


, : 


Ask I ^ . 


^ THERE vpRE .ANIMUS OR MORE CCWS? 


(D ■ 





Response 


Percent 






No attempt ^ 


3.? ' 






No attempt to item 7 or "No" to item 








7, Item 8 not administered 








Antmals (correctf 


24,5 ^ . 






Cows 


69.7,' " 






Other incorrect 


1.6 






I. Hand, the student the card v>ith five ducks. Say 



•2, Point to the pictures of dplS. Ask 



HERE ARE SCME DOCKS. 



WHICH OF THESE SHOWS WH MANY DUOS? (5) 



J- • I 

.\)aterials: Card with S ducks. 



ERIC 



■ • 















Response 


Method 


Percent 






> * 
J^o attempt 


* ^ 


, 3.7 . 






S^^ots 


Counted ducks, (hen dots 


42.0 






Sdots 


Other, no evi4ence of counting 


26.0 






6 dots 




16.5 






Other error 




11.7 ^--^ 


















> 












* 




4 


< « 




t 













• ' 



■ ^ f 








1. Say 

' ^ 1 




« J 


' ST^KT AT. SIX CCUVT FOR >£. . " © ' 


I* 

t 2. If no response or starts at one, sav 






— : 7 ' ^ " 

" I ivAVr YCU TO COUNT LIKE THIS. *o,r-,' '@ 
S. NCW YOU DO IT, ^ . ' 


' r ■ ■ 

3. If the student stops befbre 15, sar 


THAT'S FI>JE. KEEP GOING. ^ 



4. If the student counts to l5 or makes : consecutive errors, .iay j ™p4 FINE*., YCU MAY STOP TOV. 



Response 



Percent 



No anempt 3.2 ' 
Counted to 15 «83.4 
Counted to 10-^^ 7^5 
Counted to 8 3.2 
OtKer 2.6 



Note: 27 3% required 
^ second instructions. 



Q 




o, o 




o 





Put a pile of jC beans to the situdent's right. 



Point t6 the picture. Say 



TTIIS^IS.A PICItfRE OF SO^E BEANS. ' 



Z, 'Point to a clear space In front of . the student. Say 



MAKE A SET WlftCH HAS MORE 'bEV\S © 
™N the PICftjRE'. I 



Materials : 50 beans 





Response , Method 

No attempt < ^ 

Greater than 7 Counted beans in picture, then 

counted b*ean$ 
Greater than 7 Matched one-for-oae/ihen 

ad^ed moVehMns 
Greater than 7 Gross, selected large number of 

beans without counting 
Greater tharv7- Other , ' . 
Le» than 7 Counted bcSs in picture, then , 

counted beans 
Us$thart7 Other"' 
Exactly 7 Counted • 

'Exactly 7 Matched 



Psfcent 

2,1^ 
38.8 

5.9 
.26.1 

^£ ' 

6.4 * 
*6.4 

1.6' ' 



-^25 



I. Say 



I AM GOING TO READ A STORY. Vll .ASK 
YOU A question; you ANSVsER -mE QUESTION. * 





> 


h 


- V 2. Sav 


• 


I HAVE -fflREE PENCIL?. YOU HAVE TWO © 
PENK:ib%. K)W NttNY PE^aiS^DO ^iE HAVE 
TOGETHER? 


• (Rgfeat story, if necessary.) 




^ • — 



Response 


Method . ^ 

r 

im 


Percent 


No attempt 




4.8 . 


^ 5 


Counted _ 


23.4 


5 


Other, no evidence of counting 


14.4 • 


5 


Immediate 


17.6 






13.3 


Incorrect 


Other 


26.6 




1., Pdint to the pictUre. Say 



! .COUNT TO HORSES.. 



a4) 



•> 


t 

Say \ ' ' — 




— ' cr: — : 

COUNT THE CCWS. * ^ 


@ 


3. 


' " 

Say ' ' ^ 





^ com THE AKIMAL^. 
! ft 


@ 




If tne student does not .count all^ the animals, say 


• 


x:ou:ir all the animals. © 

— . . 


«- S. Sav ' i* 


r \ 

,VRE THERE .\ORE ANIMALS OR'^ORE COlO''. 





\A. Response Perc^^n « ^5. Response 



Petpertt 16. 17. -flesponse 



It 18. Response 



Percent 



No attemot 

Res^fonded a 95.2 

Responded 10 2.1 

Responded 7 .5 



No anempt 
7 

10 

3 



5 

82.4 
.5 
5 



Other jncorr«;t 1.6 o Other incorrect 16.0 



'26. 



No anempt to item 16 .5 
No attempt to items^l6 and 17 ' 1 .6 
Responded 'Mt)" to ite m 1 6 48. 1. 
' ? *V ^Responded "40" to item 17 23.0 
Other to Item 16 IB.O 
Other to Item 17 10.7 



No attempt ^.8 
Animals (correct) 33.9 
Cows 62.4 



*^ I. 


y ■ - 

Give the -Student a, box. «av , 


HERE IS X FOR YOU TO USE. 






Point to the^other box. 3a\ 


THIS IS ^!Y SCX. 


• 


• 


Place the P large beans m a pile rext the student's 
box. Sav ' ^ ' ' 

♦ 


HERE ARE SC^E BEAN» FOR YOU TO USE. 




4. 


Put the 9 small beans next to -cur box. Sa\ 

• 


I'LL use THESE 3EANS. 




3. 

A* 


•\5 \ou put^bean m » our pox. ba\ 


I'LL'FUT aNE BEAN IN NIT BOX. AND YOU 
PUT A BEAN IN YOUR BOX. 




6. 


Xs vou put ^he ieccnd bean m vour box, sav ; 


• 

I'LL PUT -WniER BEAN IN MY SOX ^SD YOU 
m \ BEAN IN YOUR BOX. 






.aS vou put th€^ third bean in your box. sav 


LET'S DO IT AGAI.N. 






Continue Mtnout verbal directions until all 9 b.eans are ^js^. ' 
But. ;f a student doesn't foUou suit, sav 1 

* s 


% 

•\av YOU PUT A BEAN IN'YOUR-^OX. 






♦ • i 


BOni 'boxes /HAVE THE SAME NUMBER OF 
• BEANS X« DOES GSE BOX HAVE ^OR£ B&VNS? 


@ 


10. 


If :ne student -a\s one box ^as -x>re "sut doe^ not ;naicati 
•^nich nas ixsre. ask ^ , * 


tHICH^ONE? 

7^ 


@ 


11 . 




HCtV DO YOU KNOW? * 





*later:aio' 2 30\es. ^ lar^e ?ean.s. 0 snail f^eans 



Response to 20 Response to 22 ' Percent 



No attempt^ 
Same number 
Sams number 

Same number 
-nj'ot same ^ 
Not same 
Not same * 

Slot same 



3.7 . 

One-to-one ' 17.0* ' 
Other reason, e.g., 
* "I counted." 29.8 
No reason ' 1 1 ,7 

More large bean\ 20/7 ■ 
'More small beans 5.9 
Other reasoff, e.g., 

"Igotmofte." 9.5 
No reason } .6 







: . r ■ ■ • ■ 


I. Sav 


* * r 

V.I 


ST.ART AT 90 ANT) COU>n' FOR ' , © 


1 2^ If no response or starts at one, sav 




i 
( 


J VANT VW TO CmC LfKE THIS. ^ 
90, 91, 92. .VJOW YOU EX) IT. ■ © 

* * 


J. If, the student stops before U«« say 


^ ' ^ 

• T ■ 1 


THAT'S FINE. KEEP OOI.NG. 

*- * 


■ f . ' 

4. irtheu student counts to 112 inakes Z 


* ' ' — 

* .• i 

consecutive errors, sav | 


THAT'S FINE. <^ YOU NWY STOP NOW. ♦ ' ' 






/ 



ERIC 



Response 



Percent * 



Noaneffipt/ 10.2 
.Counted to 1ir ^ 19.8 
.Counted to 99 47 0 
Counted to 92 15,5 
Other response ' * 7.5 

Note; 52% required 

s^nd instructions^ 



.27 



i^ - i:? ^ ^ ik' 



ce the* v^ard with " stars on .t ;A 
Place SO^ea^s to the >cudenf 



Place 
I 



.t ;/^ronr^f 



gbt . Sdv 



the student. Sa> | HERB IS A PICTURE OF SCME SJ.ARS. 4 

HERE ARE SOtE BM^- PtTT A BE\.\ ON 
; EACH STAR. 



If^th^ student does tt" tncorrecth, place ttfo beans on tw 
stars^fcOnd sax 

It the ?tu;ent -till cannot do it correct^, sav 



V>V ^tXJ DO "mE REST. 

SEE, I AM PinriNG A 3EA.N QN EACH ST.AR. 



- 5. Sueep the ^eans off the stars ar.a ccwr the pile of beans 
Mth .our i'und. Ask . ' ^ ' ^ 

\ 



1 



HCW MVOf B&V\S i» I UNDER MY HAMI7 Qb) 



4K 



^titerials Cara Mth " stars 
•5t3 bean 5 



Response 


Method 


Percent 


No attempt 




3.7 


. 7 


Counted^stars * 


^1.6 


7 


Other . 


20.8 


Incorrect 


Counted stars 


' 9,6 


Incorrect ^ 


Other 


14,4 


> 







L Sav 



I AM GOING TO READ A STORY. I'LL ASK 
YOU A QUESTION. YOU ASS^VER 'THE QUESTION'. 



2. Sav 



(Repeat story, tf necessar7.) 

c ; 



I HAD SEVEN TOY CARS. YOU TOOK THREE, 
TOY.^CARS. HOW him TOY CARS DO I HAVE _ 
NOW? @ 



ERIC 



i 
























\ 






Response 


MethoipJ 


Percent 


> 




No attempt 




11.7 i 








Counted 


. 17.6 






* 4 • ^ 


Other 


18.6 






• Incon-ect 


immediate 


20.7 






Incqrrea. 


Counted 


9,6 






IncoKrec! 


,^ef 


13.3 



























28 




I 

/ 



Put a pile of SOtreony^o the student's right. 
1. »Pouit to the picture. Say 



THIS IS A PICIURE 0?" SOIE BBVNS 



Point to a ciear space m front of the student. Sa^ 



I NtAKE A SET WHIGi HAS LESS BEANS 
! ™n THE PICTURE. 



o ^^aterlal3:, 50 beans" 



Response Method 
No anempt 

Less th^ 7 ^ Count^i^ans in picture, then 

^ counted beans 

Less than 7 Matched one-for-one, but did' 

not match all beans 
Less than 7 , Gross^lected small number of 

beans without counting 
Less than 7 Other 
EJcactIv 7 
8 or more 



Percent 

3.7 , 
31.9 ^ 

5.3 

9.6 
,42.2 
11.2 

25.5 ^ 



1 



I ^Sav 



cam BY TENS FOR 



^2,# lf.no response or ijf the student counts by ones', say 



I'WAm- YOU 10 CMfT LIKE THIS.' TEN', 
T1VE?/IY. THIRTY. NOW YOU DO IT. 



5. If ch$ student -stcps^ before 130, say 



THAT'S FINE. KEEP GOING, 



4. If the student counts to 130 or nakes 2 Consecutive errors, say 



THAT'S fine: .YOU m STOP ^JOIV, 



ERIC 



•Re«>on$« 



Percent 



^No*atTefnpt\:^»^ ^ 23.0 
Counted to*lfK) \ 27.3 
Counted to &) > 2X5 
Counted to qb - 13.9 
Other , / " 12J3 



Noter 82.4% required 

second instructi^nt 



29 



1. Point ro the tunnel. 'say 



THIS IS A HINNEL. 



2, Make a >Keepin^ rK)tion. pointing to the car-^ then the 
tunnel, uiule^aving ♦ 



■Ask 



THERE .ARE'IHRHE CARS OUTSIDE THE TUNNEL, 
AND TOERE ARE SIX" CXRS STILL IN THE 



i TUNNEL. 

I • 

f. mi NtAiNY CARS THERE UL TOGEiHER'' 



Responsa 


Method 


Percent 


No attempt 




7.0 


9 


Counted 1-9 


15.5 ' 


9- 


Counted on 


9J 


9 


Pointed , 




9 


Other ' ' 


9.1 


Incorrect 


Counted on 


3.7 


Incorrect 


Pointed 


3.7 


i incorrect 


J Other 


50.8 









4 



U Ask 

• 






WAT .NUMB^ OOfjlES JUST BEFORE S? 














2. Ask 






•rtHAT >aJMBER CCMES JUST BEFORE 3? 














• » 

3/ .Ask 






f 

WHAT Nl^lBER OOMES JUST BEFORE !4t 









R^ponser""^' 


Percent 








« 




• 

• 


32. Noattffnpt 
4 
6 

Other 


3,2 
55.9 
32.4f*^ 

. as'- 


_33. No attempt 

_ 7 ' 

Other 


4.8' • 
53.7 
31.4 ' 
10.1 


34. No attempt 

' 15 
Othefc 


9.0 ^ 
39.9 

24'.5 ' 
26.6 




I. Place the card in front of the ycudent with the two circles 
closest to tne, student. Put 50 beans beside the card. Sav 



Point to the cilcle pn your left. Say. 

(1/ the student places other than three beans m the circle, 
do noz_ ^orrpct hun. Record the nimber of beans placed.) 



HERE ^BE SCME BEANS* FOR YOU TO USE. 
PUT.m^ BEANS IN "miS CIRCLf. 



Z. Point to the other circle, say 

{If the student places otheF than tour beans m the circle, 
22 ■}££ correct hi-m. Record the nuncer of beans placed,) 



PUT ?(m BEANS IN THIS CIRCLE. 



5. \5k 



HOW VUNY BEANS ALL TOGOTER? 



\, Point to tne square. . . 

* * 

If student Joes not rescjond, TOve neans inside square and sav 



PUT \LL ™ B&ViS IN THE' SQUARI:. 

\CW .ALL THE BEAKS ARE i:4SIDE THE SQU/\RE. 



Ask 



HOW \\UNY BEANS ARE IN THE SQUARE? 







Response Method 


Percent 


Response 


Method 


Percent 


Response 


Method 


Percent 


t 


35. 


No anemot 


1.1 37 


No attempt 




.3.7 


39. No attempt 




3.2 






3 


95.7 


7 


Counted 


56.4 


7 


Immediate 


43.4 






Other 


* 3.2 , 


. 7 


Other 


16.0 


7 " 


Counted 


31.9 










Incorrect 


Counted 


12.2* 


Not 7* > 


Immediate, but same^ 






, 36. 


No attempt 


1.1 


Incorrect 


Other 


11.7 • 




. as Item 37 


3.2 






4 ' 


94.7 *, 








Incorrect 


Immediate 


7.9 






Other 


4.3 * , 








Incorrect 


Counted 


8.5 
















Incorrect 


Ofhpf 


2.1 



' 






I 


Sav 


COUNT BY 2'S FOR .^1E. 
• 








2^ 


• 

If cotints by i's or no restjonse, "say 

, „ ' s 


I WANT YOU TO COUNT LIKE THIS. 
TWO, FOUR, SIX. , NOW YOU*^ IT. 


@ 


\ 


* 


3. 


If the sttident stops before 20, sav , 


THAT'S FINF. KEEP GOING. - * 






4. 


If the' student counts to 20 or naices Z consecutive errors, say 
* 


THAT'S FINE. YOU NUY STOP NC^V. * 

• 


* 



ERIC 



Response 


Percent/ 


No attempt 


24-0 - 


CtJunted to 20 


10.2 


Counted to 10 


12.3 


Counted to 6 


44.9 


'Other 


8.6 


Note: 77.9% required 


second instructions. * 



3r 



1 



o ■ o o 

-o ■ 



1 

Piit a pile of'^^O beans to. the student's right. 


7\ 


1 ^ i 




1. Point to the picture. Say 




0. THIS IS A PJCrURE OF SOE BEANS. 




2. Point to a clear space m front -of the student. 


Say ^ 


MAKE A SET WICH HAS ONE NORE BEAN 
"WAN THE PICTURE. 




^iaterxais: ^0 beans i ■ ' ' \ 



Response Method 



No anempt 
3 



Counted beans in picture. 

then counted beans 
Matched one-for-one. then 

added one more 
Other 



More than 8 
Other incorrect 



Percent 
6,9 
34.0 

7,4 

6.4 
21.3 
24.0 



1. Say 



l AM GOING TO READ A STORT. Vll ASK 
YOU A QlffiSriON. YOU ANSWER 'THE QUESTION. 



TOOnm WE HAVE<SIX PENNIES, Y&J HAVE 
ram PENNIES^ HOW NWNY PENNIES 00 I _ 
HAVE? ^ '03) 



2. Say 



(Repeat story, If necessary.) 



ERIC 



43 



32' 





^ Response 


• • 

Method 


Percent 




No anempt 




11.2 




2 


Counted 






2 


Other 


tai 




6 


immediate 


57.7 




Other incorrect 




45.3 











4 













* 




' J ^ 








^— ^ 













,* 






1. Point to each box and say * 

' i 


. THERE m. 10 CRAYONS^-mi^^. THERE 
ARE 10 CRAYONS IN^miS'BOX. THERE .ARE ? 
10 CRAYONS IN THIS BOX. THERE ARE 10 
CRAYONS IN THIS BOX. HCW MANY- <:RAYQNS ^ 
ARE THERE ,AU TOGETHER? @ 

i* 






2. If no response, or the student counts by ones, say 


COth^r THEM BY TENS. - @ 



Sesponse Method 



Percent 



No attempt 

40 
. 40 
^ 4 

Other incorrect 



26.7 

Counted by tens 19 3 
Other 

Counted by ones 



4.3 
3.2 
46.5 



Note: 36.2% raquired second instructions. 



ERIC 



•II' 



"^Response ^ 



..No attempt 




Percent 



1.7 . 



' Counted down to 1 or 0 . 72.8 



Counted down^o 4 10.7 
' Other response 4,3 

. Pjote: 35.3% required second 
instructions, ' 









4 




- •> 

f 












Sav . " 




1 START .AT SIX AND OOU^n" BrVCWVARDS 






If no response, ^tfy 


r 


* 

^ I WAiVr YOU TO COUNT LIKE THIS, 
b. 5, 4, NOtV YOU IX) IT. 




* 3. 


If* the student stops before 1, sav 




* ' '\ 
; THAT'S FINE! KEEP GOING. 




4. 


If the student-coints to 1 or fnakes 


2 cons^utivc errors, say 


\ THAT'S FINE. Yof' MAY SJOP NOW. 






I 

♦ 1— 







33 



o o o o 

o :o o . •, 



Put a pile of 50, beans to the student*^right.^ 
I. Point to the pi'cttir^. Sav 



THIS IS A PICHJRE.OF SOME BEANS. 



2. Point to a clear spal^e m fro^t of the stijdent. Say 



! ^lAKE A SET WiICH>i\S ONE LESS BEAN @ 
I THAN PICTURE. V 



^laterials: 


50 beans 


Response 


Method 


Percent' 






No attempt 




3.0 






6 


Counted beans in picture, then 










% o^unted out one less bean 


27.1 






6 * 


Matched one-for-one. leaving 










out one bean 


5.9 






6 


Other 


3.7 






Incorrect " 




55.3 





;)HAT NUMBER tOMES BETIVEEN 3 AND 5? @ 

• 


« — . ' 

:. Ask ^ ^, . ^ 

» 


hHAT NUMBER CCMES BEHVEEN t AND 9^ ^ @ 


• 

5. Ask 

— z ' ■ • ' 


WHAT NIJ^ER COMES BETWEEN 14 AND 16? @ 



Response 


Percent ^ ' " 


Response 


Percent 


Response 


Percent 




49. No attempt 


10.6 ^ 


50. No attempt 


12.8 


51. i^o attempt 


14.9 




4 


62.8 


8 


59.0 


, 15 


36.7 




6 


14.4 


10 


15.4 


. . '7 


28.2 




3 or 5 


1.1 


7pr9 


• .5 


14 or 


1.6 ' ' 




Other 


11.2 


Other 


12.2 


Other ^ 


18.6 



















45 



o o , o o 



Put a pile of 50 beans to the student's right. 
1. Pent to the picture. Sav 



THIS IS A PlCim, OF SCME 3E\i\S. 



Z. point to clear space m front of the student, ^^Say 



MAKE A SET THAT H.AS TTiE SA\E W^SER 
OF BEANS .AS TT^E PICTJRE. 



^iateriais. 50 oeans 



Response 


Method 


Percent 


No anempt 




4.8 


7 


Counted beans m picture, then 






counted beans 


40.4 


7 


Matched one-forone 


21 3 


-7 


Other 




Incorrect 


Counted^b^eans^in picture, then 






countea "beans 


7.4 


■» Incorrect 


Gross, selected large number of 






beans without counting 


4.8, 


Incorrect 


Other 


14 4 



I. \si 



IVHAT .VUNSER COMES BETiVEEN 5 AND 4? 



18. 









Response 


Percent 










- No'anempi 


12.8 


* 


5 


64.9 




7 


8.5 




3 


1.1 




6or4 


1.6 




Other 


11.2 





APPENOIX C 



Appendix C Is a composite of the PMOC Mathematics Test:- Gr^ade Two and the statistical 
resuVts of the test, so arranged for the reader's convenience that each page of this publi- 
cation represents two coflsecutive pages of the actual ^MOC Mathematics Test: Grad« Two 
questions\ with the student stimuli material superimposed in a box at the top of each p^ge 
,and* the stati stical resuTts for. the 1 t«ms presented in a boj^below.* 

To obtain both the PMOC Mathematics Test:- Grade Two ^nd the Examiner's Manual, 

""^■/^ ■ , ., - 

Or. Eugene 0. Nichols 
" " F tor Ida St/ite University 

\ Tallahassee. Florida 32306 • ' ' - 



PROJECT FOR THE Mi^THEMATI CAU OEVELOPMENT 
OF CHILDREN 

MATHEMATICS' TEST: GRADE TWO 



Financial support for the Project for tfte Mathematical Oevelopment of Children has been provided by the 
Jiat Tonal Science Founftation: Grant No. PES 74-18106-A03. 



TO THE USER 



The PMDC' Ma.ihema ti cs Test: ISrade Two was pi 1 ot - tested 'dun ng July* 1975. The tes t was 

th*en revi se3 .an<> adni'nl s tered* duri ng the first three weeks of September 1975 to 158 students. 

The test in thi's packet is the 'latter test. The user may reproduce any* of the materials in 

* » * * 

this packet' wi thout obtaining permission from PMDC. Those persons who use the pHDC Mathematics 

Test;* G^rade Two are encouraged to share with the PMDC staff t>be1r evaluation of the test and 

the^data they collect. Such correspondence should be addressed to:' ^ 

Or. Eugene 0. Nichols' , " • 

* > Florida State University 

Tallahassee, Florijda 32306 

^Instructions for admf ftlTterlng the tes^^^and *summar1 es of thi pertinent statistical 

analyses are included in the accomoanying Examiner's Manual. More detailed analyses of- the 

da ta abtJ^ined fr^m the 197^ Fall Jesting Program are reported In PMOC- Jechni cal Reports MOs . 2 

ap^3. Information about these publications may be obtained by writing to the above address. 



rruDCMrs MAMc ^ 



p MM>C AMlTtlMCTtC Tin! ^NAOC ^ 

4 jf^ 2 * 





Point CO the dot5. ask 



HOW \lAiNY DOTS .ARE THERT? 




38 



No attempt 

Correct 

Correct 

Cortect 

Incorr^t 

Irtcorrect 

Incorrect 



Method 

i ' 


Percent 




1,3 


Immediate 


4.0 


Touch counting 


22.4/ 


Visual counting 


40.8 


Immediate 


2.0 


Touch counting 


5,9 


Visual counting 


23.7 







1. Hand tne .-^roient the cards, .-tacked fa^^' Cr). ircm ton to 
"fcottcr; *n this order: ' ► " ' 

* • 5, 5, 9 and Sa\' 



pirr 'T?JEsn in ordlr i'rcm s^wlliist to 

LARGEST. - , • © 



^laterisl> 



f^our c'a'rdb .%ith the ni:r.eral5 
2, 3, 5, and 9- on tnem 















Response 


Percenj 










No attempt 


4,4 




2-^3, 5. 9 


74.1 




lnctwrect-9, 5, 3. 2 






Incorrect -other 


15.2 














I, Point to the picture, .^k- 




1 ' ' 

ARE .UL THE COWS .ANIMALS? 


0 




student responds *'N0»" do not continue 'tUvs^ item, _ , 










t • - • '<•' ' /. . - ' 

z. Ask ■- 




ARE THER^ NORE ANIMAliS/oR \1)RE. COW'S?* 


® ' 



flesponsa « , 

Mo attempt to ItenriS, or No to item 3 

(item 4/)ot administered) 
Animah ^correct) 
Cows 

Same number of each 
Incorrect 



Percent 



10J 
27 2 
59.5 
1.9 
1,3 



-1 .9 



39' 











2+4= 






*• 













Place 50 beans m front of student, ^aint to the problem, say 


USE 1HE BEANS^^TO FIND TTiE AXSl^'ER 

TO THE PROBLBI. . © 


If -che^ student verbalizes the answer, but^does not ;Lise the beans, say 


NOW SHOW ME HOW TO USE THE BEANS TO 
FIND V^E ANSWER. ' 


If the student uses tJfe beans, but -does not verbalize the ansvrer, ask 


t 

WHAT IS TTfe .ANSWER? ;u 



Materials 
, 50 beans 







Response 


Method — 


Percent • 






No anempt 




2.0 






Correct 


Answered 6 without ofsing beans- 


11.2 






Correct 


Used beans to construct equa;io(^ 










2^4» 6(made3sets) 


65.1 






Correct 


Counted 2, 4, then 6^ . 


1.3 






Correct / 


^ Cdunted on 


* 7:9 






Correct [ 


Other 


,,4.6. 






incorrect V 


Anempted to count 2, 4, ;hen 6 


4.6 






Incorrect 


Other V ' '4 


3.3 
















> 

• 







■h Sav 




.t=^>ST.5%|&•>^IX•AND*gCU^r| FOR *, ® 
^tTT^ ^ 



* 1. If no response ©restarts at one, say * 



3. If the student stops. before IS, say * 



I WA^NT YOU TO 
6, 



4. If the student count? to IS or raakes^Z consecutive errors, 'say* 




GOING. 1^ 



THAT* SUPINE YOU m 'S^ ^pV. ♦'^ 



40 



Rcsporjl^ 



Percent- 



No anempt ,7 
Counted A Jt5 95.4 
.Counted !o.lO 1.3 
Counted to ^ .7 
•Other incorrect response" 2.0 

Npte: 13.8% required second 
instructyns. 




- 


Place 50 beans in front^of ttt student. 








1. Point to the problem. Say * 


USE THE B&VNS TO FIND THE ANSWER. 


® 




tf the student verbalizes the answer ,^ but does not 
^ ustf the beans or just shows the answer with the beans, say 


- - >JOW SHOW ME HOW TO USE THE BEANS TO 
Ff.M) THE rXNSWER. 






* If the' :>tucient uses* the beans, but does not vetbali;e 
.the answer , ask » ^ 


\mr IS THE ANSWER? 






* 







^Jaterials. SO beans 



^Responje Method 



No attempt 

Correct 

Correct 

Correct ■ 

Correct 

Incorrect 

incorrect 

Incorrecr 



Counted back 
Counted 7, 3, then 4 
Without tieanS 
Other 
Addttjon 

Attempted to count 

7, 3. then 4 « 
Other 

i 



Percent 

7 

3.3 
51 3 

5.3 

2.0 
26.3 

'3.9 • 
7.3 




0. aay 



CCU^T THE i^lNlMALS. 



4. If th>5 stxident omits a sutjset, say 



COftNT ALL THE :ANrM\LS. 



•3. \sk 



iP£ THERE '•ORe ANIMUS OR .\S)RE COhS? @ 



ERIC 



Rejponse Percent 



9. 3 {Correct! 
Incorrect 



39.3 
.7' 



R«jipn$e 

1J, 12. lO.item.n 
. * 10. Item 12 • 
Incorrect, item 1 1 



Percent 

73.0 • 
13.2 
2.6 



. Percent 



10. 7 (Correct) 94 7 
tncorrect 5.3 



13. No attempt 5.7 

Animals (correct) 41.3 

Cowt 5H9 

, Same*number of each .6 

.''^ "^"^ ■■ \ 



41 



• 


■ • v.. , • ■ 

* • » 


— : 1 


- ' I. 

* 1 . 


Say . J • .' 


START AT 35 ANT) COUNT FOR vtE. . (l4) 


f * . 


■ • - ■ ' • '. 




2. 


If no response or \i the student starts art 1,^ sa^ 


i WANT YCU TO COUNT LIKE THIS. THIRTY- 

C tl TUT TJTV C T V TUT lyi V CSl TTXT K'/ttl 

fiytf IHIRTY'SIa, TnlKrY -bcvcN. NOW 

YOU DO IT. • • ' . © 


t. >_.„ 


• 




3. 




V 


If the student stops before 46, sayj t 


THAT'iS FINE. KEEP (DING. 


a. 


If the studen^ counts to 46, or makes Z .consecutive errors, say 
, ) 

• ' c 


tiAT'S FINE. YOU W STOP NOW. 

*. • * ' 







'Response 


Percent 


No anempt 


1.9 


Counted to 46 


ai,6 


Counted to 39 


, 14,5 


Counted to 37 


7 


Other response 


1.4 


Note: 21,1% required 


^second instructions. 





/ 

r 



1. Point to nunerals, ^sk 



WICH IS MORE? 



16) • 



ERIC ,2 



• / 



1 




». Response 


Percent 


/* Mo anempt 


7 


Correct 


97,4 


^ •Incorrect 


"2.0 







6+3 






C^ra$ examiner holds up 



Cdrds facing student 



» , '^'"^f^^id JD th( 



the card Mth ^.d^ bav 



POINT T9 THE CW WICH IS TriE SAME 
Nl^ffiER .AS TTJ^S. ^ 4:) 



i 



2. Koid 'jp the card with * U Sav 



K3INT TO THE CARD WHICH IS THE SAME / 
^^UMBER AS THIS. US) 



1, Hold up Che card with o • U Say 



P0I^^^■ to the card ivHia is the SA^E 

DUMBER .A^ THIf . 



ERLC 



>bterials: cards with o ^ 3. ^ * 1, 6 • 1 



Response^ 



Percent 



. J7 No attempt 



^ , ^2.0 

Correct-5 * 4 39.9 

incorrect-flo matehrng noted 15.2 

lncofrect-3 ^- 2 (matched 3's) 32.9 



5.7 



Response 



Percent 



18. iNo attempt 10,1 
^.93rrect-3 + 2 * 42.4 

lncorrec%-no matching noted 4 1 4 

lncorrect-5 ^ 2 (matched 4'$) ^ 4 

Incorrect-other .6 

r 

19. No attempt - ^ 13.3 
Correct -3 + 2 38.6 

' Incorrect-po matching noted 28.5 

ln£i¥ect-5 4 - 19.6 




1. Point to box, sav 



y 



WAT TOJMBER GOES IN 'THE BCK? 



Response - 


jMe^od 


Percent 


No attempt 


f 


15.8 


Correct 


Immediate 


13.2 


Correct 


Subtracted 


.7 


Correct Countejl on 


12.5* 


Correct 


Other . 


12.5 


Incorrect 


Immediate 


13.2 


Incorrect 


Counted on 


7.9 


Incorrect • 


Otner 


24.3 



1? 



I. 


Say 


• 


START AT SIX''.AND COUNT BACKWARDS FOR 
ME. ^^ ^ 


ft 


2. 


If^no response. 


sav ' 


I wAwr \QH) TO cgiM like this: 

6, S. 4, *NOW YOU a> IT. 




' 3. 


If the student^ 


stops before i. say 


•mT'S FINE. KEEP GOING. * 


J 


4. 


If the student 


counts to I or makes 2 cpnsecutive errors ^ say 
. t 1 


THAT'S FINE. YOU MAY STOP 


< 



ERIC 



'54 









Response y 


Percent ' 




No attempt 
~ Counted down to 1 or 0 
Counted down to 4 
' ^ ' Other respoftse » 


2.7 
89.5 
4.0 
3,9 




f^Jpte: 13.2% requffed secAtid 
rf-** instructions. 

• t . 






^ ♦ 



Place SObean^in front of the student. Poii\t- to the problem, say 



If the stujent verbali:es the onsis^r, but does not Cise the bVans» 
If^he student uses the beans, but does ndz verbalize the ansv»er. 



USE THE BEANS TO FIND THE ANS^BR 
TO -mE PROBLEM. 



v)OW SHOW ME HOV TO USE TO BEANS TO 
FIND THE .ANSIVHR. 



WHAT IS THE^ANSWER? 



Ntaterials ; 50 beans 



Response 



Method 



^ Percent 



No attempt ^ - 3 3 

Correa * Answered 23 without using beans 2.0 

Correct Used beans to constnjct ^uation • 

s 18 + 5 » 23 (made 3 sets) 38.2 

Correct. Counted on 25.0 

Incorrect Immediate 2.0 

Incorrect Attempted to count 1 8, 5, then 23 14 5 

Incorrect Countw on . 4,5 

Incorrect Other 10.5 





1. Point to the numerals^. Ask 



WHICH :S N08E? 



Rfsponsa Percent * 



No attempt 
^Correct 

^incorrwrt <552.3 



1.3 
46M 



ERLC 






■ ( 



( 



Cards examiner holds up ^ 



Cards facing student 



















/' 

/ 


* 


.- - - * .7 ^ - 




t 


/ 




1. Hoid^tip the car^ v.ith 5-2. 

< 


Sav 




/ 

/ 


POINT TO "mE C\RD 'aHI'CH IS THE SA^IE ^ 
VcMSER AS THIS.* ^ . @ 












" '2l^Hoid up the cani with 10 - 5. 






f 


VOm TO THE CARD WICH IS THE SANtE 
NUMB© AS THIS. ^ ■ Q6) 
' • . / ft 


1. Kold/tip the card with 4- 1. 






• 


POnif TO THE ORD WHIGi IS*i}iE SAME ^ 
iO^lBER -AS THI^ ^ (^'^ 


\ ' 


/ 







Materials: card$ with 5 - 2. 10 - 5, 1 

)■ / A' ■ . 



ERIC 



25. Response 



V Percent 26. Response 



Percent 27. Response 



4 Percent 



No attemptv * 3'9 

CbSecT-^ - 1 ^ 39.2 

Incorrect-no matching noted 12.0 

lncdrrect-7 ^ 2 (matched 2's) 38,6 

Inwrect -other 1.3 



^11.4 



No attempt 
Correct-? - 2 

Incorrect-no matching notedf2^4.7 
lncorrect-4 • 1 .^?17,1 
!ncorrect-K)ther . JS 



No attempt • 7.0 ' 

Gorrect«2.7*^2 26^6 

Incorrect-no matching noted 9,5 

Jn(^rrect-4- 1 (matched 4'sand I's) S2S 

ftcorrect-other ' ♦ '3*.2 



A 



56 



J' 




"hace 50 beans ui^front of the stu^fff. Point to the problem.* Say j' 

if the student verljalxzes the ans\*er but does not use the • 

beans, say . ^ ! 



USE^WE SEANS TO FIND THE AKSVER. 



\'av SHCiN' .\E mi TO USE THE BEANS 
TO FIND THE XSSm.. . 



If the student uses the^bjsans but does not verbalize the 
answer, ask ^ 



WHAT Is THE .ANSInM? 



/ Materiajlsj 50 beans 



r 



<3 



— 1 - 






/ 
f 


" — z — ^ t 




Response 


^ Meth^ 


^'ercent' 


No aneqipt 




7,9 


Correct 


Counted back ^ 


2.6 


Correa 


Counted 23. 7, then 16* 


34 9 


Correa 


O.ther 


1 4 


tworrect 


* Addition 


29.6 


iDcorrect 


Counted bdtk • ^ - * * 


, 2.0 • 


Incorrect 


. Auefnpted to count 23, 7-, then 16 


99 ' 


Jncorrea 


Other / ► . , 


11,9 







.. ■ < '. . ■ r * . ■ 




• / 




* 1. 


Say ' " * ' ^ o . - 


w^'^ 


ST.OT 44 AND COUNT BAOIVARDS POR ME. ^ @ 


% 




3 ; 

« -«. 

V ^ r 

.If no response,' .sav >' ^ ^ 


\ 

> 

— » , 


, I WANT YCO TO aXINt LIKE THIS. 

44', 43, 42. NOW YOU DO JT. ^ ' 

1 -^-^^ ^ 


o 


. 3. 


If the student stops before 25, say 




. ■ » 

• THAT'S FINE. KEEP GOLNG. 




4. 

4 - 


• z 

If the sttjdent counts to 25 or itakes 2 conse^tive 

— ^ li. . ! A . 


enws, say 

* 


that's'fine. you may stop \01V„ - , ^ 



. •> ■ - 



ERIC 



Response 



Percent 



No attempt " 6.6 

Counted down to 25 ^^40,1 
Counted down to 30 ' 3.9 
Counted down to 40 . t9.7 
Counted down to .42 1 5, 1 
Other rdspbnse ' 14.5 

Note: 45.4% required •* * 
^-^^^ jecond instructions.-:. 





1. Point to :-r.^nLBnerals. 



I 'ahich is less? 



* 
















V" Response 

V 


Percent 




No attempt 


46 




Correct 






Incorrect 


132 ' 
















« 


* , 



U Say 



COU^ BY TENS FOR ME. 



(32 . . 



2. Jf no response or if the student ^starts at 1, say 



I I WANT YOU TO COUNT LIKE THIS. TEN. 

i TwertT, THim. now you do it. 



3. If ^e^^tujient stqps before 130, say, 



THAT'S FINE. KEEP GOI^iG. 



4. If theo student' cctgits toUO. or i-nakes 2 consecutive errors, say K THAT'S FINE., Y0(1 .W STOP .W. 



M 



ERIC 



48 



■IS" 



Re$pofw«' 



Percent 



Noattemp't ^6. 
Counted to 130 
Counted, to 100 42.7 
Counted,to5& 11^ • 
^ Counted to 30 " ^.3 * 
Other response * 4.6 

^ote: -G&.B^-required-"- 
* second instructions. 



15+9= 




16+8= 



/ 


I. Poiiit to the first equation,, say ^ ' ; 
ff the student can not read the equation, do' not continue this ! 
Item. - • ^ 


READ THIS fOR'k:- ' * ^ / * • ' 




2. Point to the second equation, sav , ^ [ 

) 

-/ 


^TELL NIE^ QUICKLY.AS YOU CAN 'aHAT^GOBS 
r^; THE BOX. ' .©.^ 




3. .Ask , ' . . ^'.'-r 


riCW DID YOU GET IHAT-^ ^ (S|) ^ 



^Resoonseto Response to 

Hem 34 " * Item 35^ 

No attempt-read first equation , 
No attemot— couidn't read 

first equation 

Correct v ' Added' 

Correct % iPattern 

Correct ' Other 

Incorr^ Added 

Incorrect - • Pattern 

Incorrect * ' Other 



Percent 

28.3 
4."6 

21.7 ^ 
/ 6.6 

7.9 

3.9 

2.0 
25,0 




I. Point to the first equatidn, sdy 



READ THIS FOR HE. 





h ^ — * ^ — . ^ . 




4 




2; Point to the second 'equation, say* 

' . - ^ ■ '. 


. TELL ME AS QUIOa^AS^YOU CAN 
•GOES IN THE BOX, 

• 






— ^ '-^ z 








*- 3. Ask \ ^ . * * * 


HOW DID YOU GET TK^? ' ' ' 





™7' 



Response to ' 
Item 38' ' • 

No attempti-read first equation 
Noanempt— couldn't read ■* ^ 

first equation 
Correct ^ ; . 

Correct ^ ■ 

Correct 
- Incorrea 



Response to 
Item 37 



Ad^ed 
Pattern, 
Other 
Added/' 



Percent 

f ^1. 

11.2 
1.3 
8.6. 
7.2 
2.8 



iQa3tC9C!;^««c^y^« , ^. fc g'V.ty ^PgLttff t^^^I^ ^>rf6.3,y ^ly„^ 

fn<iorrecf ' " ' ^ ' other ' ' 21.8 ^ 




= 27 



1 



Point *co box, say 



mr M>BER GOES IN ]WB Bor 



C38) 



• / 

/ 

! / ' 



* Response 


Method- 


Percent 


No attempt 




25.0 


^ Correct 


Immediate 


4.6 


Correct 


Counted on 


16.4 


Correct 


Other 


5.3 


- Incorrect 


Immediate 


15.3 


Incorrect 


Counted on 


7,9 


^ Incorrect 


Other 


25.0 








\ 




* 



1. .^lace trundles cflf 10 straws each in fro'nt of the studentji' ' 
m the order TTTTTT. Say 



•r 



EACH BUNDLE HAS 10 STRAWS. 
STRAWS .ARE THEREI ^ 



HOW MANY 



^Iater^als: 6 bundles ot 10 straws each 



ERIC 



Response MethoiJ 



No attempt 
60 

• 60 
60 
6 . 

Other incorrect 
•^ponse 



Counted by tern 
Counted by ones 
dther method 
Counted by ones 



Percent- 

5.9 " 
48 0 

2.0 ^ 

2.6 
17^ 

23.1 



1.^ Place 3 bundles of 10 straws e3ci\ m front^of the studei\t. Say 



THERE ARE TEN STRAW'S IN EACH BUNDLE. . 



2. Put 7 single straws besicje the 5 bunjiles. Hand the student a 
"piece of paper. Say 



VsTUTE THE NUMBER OF STRAWS. 



3. Say 



HOW MANY STRAWS ARE THERE? 



1 

















> 














Materials: 














3 bundles of 10 straws each 












single straws 






^ ^ ■ 




* 




. paper 














pencil ' 


















40. Response 


■ Methbd 


Percent 


i 

41. Response % 


Percent 






No attempt 






No attempt (verbaO 


9.2 






•(written) 




6.6 


Conw 


45.3 






Correa 


Counted by tens and ones 


43.4 


Incorrect 


45.4 






Correct 


Counted by ones 


2.6 






• 




Incorrect ' 


%. 2. 3 10 (counted^ 














bundles as one) 


s.g 










Incorrect 


Other 


33.3 










/ 


% 























X 





I. Place 0 bundles of 10 straws each, and 9 'single straws m front ! 

of the student, ^mt to the nuneral '34*. Say ^ j SHOW ME THIS .^ER 'fiVm THE STRAWS. 



Ntaterials: 



ERjc: . : 



^6 bundles of 10 straws each 
9 single straws 



Responsa Method 



No attempt 

Correct Counted bV.|etw and ones 
Correct Counted by ones 
Correct Other 

Incorrect^^ Counted by.t&fWancJ ones . 
Incorrecr^^ Counted by ones 
Incorrect , Counted all objects, singles 

and bundles; as one ' 
Incorrect Othef error 



Percent 
16.4 

H:6. 

' -3.9 . - 
3,6 

7.9. 
15.1 ' 



51'^' 



I. Place 6^1wndles of 10 straws each and 9 single straws to the 
student ""s left and say • 



^taterialsi' 



6 bundles of 10 straps each" 
9 single straws 



SHOW NtE FORTY-FIVE STRAWS. 



(Response Method' 



No attempt 

Correct 

Correct 

Correct* 

Incorrect 

Incorrect^' 

Incorrect 

, Incorrect 



Counted by tens and ones • 
Counted by ones 
Other 

Counted by tens and ones 
Counted by ones 
Counted at) objects, singles 

and bundles, as one 
Other error 



Percent 

15.4 
44.1 
3.9 

3.3 ^ 

3.3 

11.2 

5.3 
10.5 



•••■^•i.-2'- 




Pouit to box; say 



\VHAT NUMBER. GOES IN THE BOX? 



(44) 




52' 





' r 














Response 


Method 


Percent 




No attempt 




34.2 , ' 




Correcj • 


immediate 


13.2 




Correct 


Subtracted 


0 




Correct 


Counted on' 


3.9 




Correct 


Other 


i 7.2. 




Incorrect • 


Immediate 


15,8 




Incorrect 


Subtract^ 


.7 




* Incorrect 


Counted On 


» 4.6 




Incofrect 


Other 


Me20:4 . , 








4 - ^ 





1. *Place'a red poker chip in front of the student. Point to lX^ 
and sav 

Place another red poker chip above the first poker chip ( J ) . 
Sav * ' ' J 



i EACH RED IS TEN. 



•THIS IS TEN. 



Place three (3) more red poker chips in the cpliann ( J ) . 
As each chip 15 placed,* ^av- 



I THIS IS TEN. 



Poiat to all the chips and asK 



HC«V MJCH MX. TOGEIHER? 



>>!aterials: 5 red p6ker chips 



Response 

No attempr 

■ 50 
» 50 

5 

5 

Othbr iniorrect 



Method ' > y Percent 



Counted by tens 
Other method 
Counted by ones 
Other method 



3.3 
55.I2 

1 4 
27.6 

2,0 . 
10.5 



1^ Place the paper and pencil to the student 'f' right. Place -l red' 
poker chips in a coitEm ,( • •) . Point tp each red c|iip and «ay 



THIS IS TEN, THIS IS TEN, THIS IS "TEN, 
THIS IS TEN. * 



Place a white poker chip starting a second colunn to the 
ex ^ner's left of the red chips ( J) . Say 



EACH mm IS ONE. 



3. Place 2 nwre white poker chips in the left colusnn and point to 
^ o • 



each "^iite chip C o • ) . Say 



THIS IS ONE, THIS IS ONE. 



4. Point to all the chrios and ssP/ 



T 



l^TUTE HCW .MUCH 'AJLL TOGET^. 



(if 



5. .^k 



HCW MUCH ALL TOGETHER? 



Materials:' <i red poker chips 
^ 3 white poker chips 
paper 
^pencil ' 



Response 



Method 



Percent 



46^0 attempt (written) * .\'\ ' - 7.9. 

Correct Counted by tens and.pna^ . \ 43.5" 

Incorrect 1. 2. 3. (counted * >^ 

, each as one) ' * • 28.9 

Incorrect Other . , '19.8 



47. No attempt (verbal) 
Correct 
Incorrect 



7.2 
44.3 
.'.48.0 



53C:.. 




To the stuient's right, place a pile of 6 red chips and a pile 
of 9 white chips, with the red chips closest to the student. 
Point to the chips and say » 

Point to. the'.nwnber and say / 



EACH RED IS lei, EAOl VHTTE IS ONE^ 
SHOW ME THIS kjtWR WTIH THE CHIPS. , 



Materials: 



6 red poker chips 
9 wfiite poker chips. 



Response 


Mediod 


Percent 






No attempt 


<* 


1^,1 






Correct ' 


Counted by tens and ones 


43.4 






Correct 


Other , 


2.0 ■ ' 


a. 


• A . . 


Jncorria 


Counted by tens and ones* 


6.6 . 






Incorrect 


Counted alt chips, red 






I* 




and white, as o"ha 


17.8 






Incorrect 


Other error * , 


15;1 " V 







} 

/ 


^ " — ^ 

l.'To the student's right, place a'pile of 6 red chips and a bile/ 
of 9 unite chips, with the red chips closest to the srodent.' ^--r-' 
Point to the chips and say 


- ^''^ , *^»''' / • « 

EACH RED IS TEN, EACH WHITE IS (M. 




2. Say • ' \ ^ 

^ It 


SHOW FIFIY-tW WITH THE CHIPS, 


• 



* At 



ERIC 



>taterials : 

♦ 6 red poker chips * 
9 -white poker chips' 



J. 



























/ 












Response 


Method t. 


Percent- 












No attemot 




17.1 












Correct 


Counted by teni'and ones 


46.7 












^ Correct 


Other 














IncorrecT 


' Counted 6y tens and ones 


•3,9 












' ^ Incorrect 


^ Courtted all chtps^ red 










* 






and white, as one 


19.1 












Incorrect 


Other. ^ 


""11.2 






















a 








































r 










1. ?oin; to oox<>say 



.^HAT NUMBHS GOES IN'-ME' SOX? 



do) ' 







»^ 


















Resoonse 


■Method 


Percen*^ 
















No attempt. 




42.8 






Correct 


' Immediate 


5.9 






Correct 


Subtracted . 


1 3 






CorrWt ^ Counted on 


2.0 






Inc^^ct ' 


immediate 


39.5 






Inoorrect 


Subtracted , 


2.0 






Incorrect 


CountM on 


6.6 


"I 








• 









* « I 


■ ^ ■ • 'i 


f 




Sav 




! ST.OT AT 26 AND COJNT BY TENS 
FOR ^(E. 






I: p.o 


"e^oonse or if che student .counts oy I's, sav 


* 

' ■ I vVA.vr Ycu TO cou^rr like this, tweviy- 

! SIX, THIRTY-SIX, FORTY-SIX, FIFIV-SIX. 






If .the 


s • 

student stops before 126, say 


\ mWS FINE. KEEP GOING. 


• 4. 






student counts to 126, or makes - consecutive errors, 
—rs ■ 


\ 
1 

say I THAT^S FINE. YCU MAY STOP SOW. 

! 

1 





ERIC 



ii5 





• 






Response 


Percent 










No attempt 


23.0 




Counted to 96 


49.3 




Counted to 56 


8.5 




Counted to 46 


8.6 




.Other response 


10.6 




Note: 75.3% required 




second in^ructions. 



55' 



APPENDIX D , • 

0T3S.LENN,0N MENTAL ABILITYyTEST " 



The Otis-Lennon Mental AbUity Test was administered to each "child^ in the sample. This test measures 
scholastic aptitude with the purpose of prfedictipg academic success and yifelds a Deviation IQ (DIQ) and 
Mental- Age Equivalent for each child. The Primary H Level and the Elementary ^Level were admmistered to 
Grades l and 2, respectively. 

TABLE 3 , . 



SUMMARY OF ^IQ DATA BY GRADE^ 



Variable 


Mean 


S. D. 


Median * 


.Min. . 

« ^ 


\iax. 








s 


• 










1 ..>Y 


Age (mosO 


75.81 


4^5 . 


75.53' 


68 <^ 


93 - 


Otis-Lennon MA (mos.) 


-77.56 

f 


16.4'8 


75.75 - 


48 

i 


129 


Otis-Lennon DIQ 


101.14 


19.17 


101.20 


54 


150 . 


Grade 2 








/ 




Age (mos.) 


88,49 


4.59 


88.25 


•72 


106 


Otis-Lennon MA (mos.) 


94.07 


.17.97 


f "94U5 


61 


137 • 


Otis-Lennon DIQ 


• 104.61 


"18.74 


10^.25 


62 ^ 


150 






' ' - <f 









' iSEYMATH piAdNOST^ ARIimffiTiC TESt 



APPENDIX E 



* The KeyMath Diagnostic Arithme.tic Test is an individually administered power test covering topics from 
KiadeijartenJthrough Grade 9. Jt is designed to 'provide a diagnostic assessment of the student's skills in 

, math^atilpMie items are divided into 14 subtests organized into three major areas*— Cpntent, Operations, 

^ and Applications: ^ «. ' 




CONTENT 

A. Numeration 

B. Fractions 

C. Geometry and Symbols 



OPERATIONS 

D. AdditionX^ 

E. Subtraction 

F. Multiplication 

G. Division 

H. M^tal Computatioli 
L Numerical Reasoning 



APPLICATIONS 

J. Word Problems 
K. Missing Elements 
L Money 

Measurement 
N, Time 



-Jo 



y 7 

*TR?tes^ data yield a totahaw^ore, a score for each subtest, and a, mathematics ;^de equivalent. 



I T A summary of the data obtained from the KeyMath Diagnostic Arithmetic Test is presented in Tables 4 and 
5 for Grades 1 and 2, respectively. . " . . - 

A mean grade equivalent for each KeyMath subscale was approximated from the mean caw scores using flie 
<^§yMath Diagnostic Profile.- / ' ^ * ^ . ^ * 



•ERJC . 



f;7 



59 



APPENDIX fi 
TABLE 4 ^ • . 



• 



r- 



SUMMARY OF KEYMATH DATA, GRADE 1 



Variable . , 

KeyMath Total 
KM»A J^Niuneration) 
KM-B (Fractions) 
' KM-C (Geoijietry and Symbols) 



KM-D (Addition) » 



,/it 



lOfl-E (Subtraction) 

KM-F (Multiplication) 

. KM-G (Division) 

iCM-H (Mental Computation) 

1^:1 (Numerical Reasoning) «^ 

^JCM-J (Word Problems) 

. KM-K (Missing Elements) ^ 

KM-L (Money) ' * 

KM-M (Measuremenjt) 

KM-N (Time) . 



Mean 

41,80 

8.84 

V 

1.36 
7.11 
).95 
!.56 
.50 
' 1.41 
1.56 
1.16" 
• , 3.48 
.17 
' 2.37 
- 4^ 
^ 3.70 ^ 



"fistimated from KeyMattfDiagnoslic Profile 



60 * 



ERIC- 



S. D. 

16.99 
" 3.58 
1.08 
2.17 



1*63 



" 1.12 
.88 
. .89 
.96 . 
1.36 
1.60 
.76 
-^-"1.59^ 
• 2.8%'* 
.2.28^ 



Median 



- 41.67 

4% 



(}rade 

Min./Max.» Equivalent 
of Mean* 



2 9.3 



•1:3 



9.57/ 
' 1.40 


0 14 
. 0. 7. 


Li 
1.5 


■ 


•7.08 _ 




•1.2 




r:-2!86 . 
2.70 


0 8 
0 ' 6 


•5 




. .26 




.5 




1.64 
1.64 


0 7 
0 - 5 


1.7' 
1.4 

r 




.87 
3.57 


0 7 
• 

0 8,. 


0 

.0 

1.5 




.04 

« 


0 6. 


.5 




2.06 


0 ' 9 


1.4 




■ 4.68. - 


0 16 

0 


1.5 




3.64 


.tf 11- 


1.-3 


f 


. X 


r 


1 


1 






0 




^ 


♦ 






i 









0^ 



: - , , , V APPENDIX E 
t ' ^ * : • TABLE 5 



^ SU^IMAftY OF KEYMATH DATA;*GRADE 2 ' \ 



^ « ■ Grade - 

Variable ' ^ ) -Mean , ' S. D. Median Min./Max. ^Equivaleilt 

t ' . ^ \ < of Mean* 

KeyMath Total 69.18 21.50 - 67.25 25 ,^^34 . 2-3 



iqtf-A» (Numeration)" ' ^, 11.91 2.6^ * 12.42^ . 3 19 / 2.4 

» '■***.* 
KM-B (Fractions) 1.85 ^95 1,8a, 0*5 2.1 



2.3 



^ ^KM-C fOeometry and^ymBols) . 10.66^ 2.30^ 10.69 \^ if 

'^^ ' KM-D^ (Addition^ ^ . 5.47 / , 2.37 * 5,48 ,0 10 ^ 2.0 

- jdl-E (SuUtr^ction) 4.45 1.74 . * 4.85 1^. 8 * -1.9 

.KM-F (Multiplication) ' 1.11 1.18 ..93 . 0 ' ^ 

KM-C (Division) 1.74- * ^.5?^ 1.88. Q " 2"^', 2.1 

. kL-H (Mental Computation) 2.66. ^ 1.15 - 2.43^ "o\ 6 ^ 2.5 

KM-I < (Numerical Reasoning)' ' 4.16 ^ -2.35 , ' 4.53 ^ ^ 9.' 2.3 

KM-J ,{Word Problems) " 5.06 -t 1.96 . ' ' 5.01 0 11 ' 2.4.. 

« KM-K (ivnssing eements) ' l!27 ; . 2.08 ^ ,31 : 0 7 2.8 



r 

KM-L (Money) • ' . 4.30 ^ 1.S2 * «,4vl0 0 10 ^ 2.3 ^ 

KM.SI (Measurement) 7.90 3,79 7.17 \ la ^ ^ 2.5 

KM-N (Time) • ' 6.64 3.44 . 5^88 l' 16 2.1 

*Estimated from KeyMath Diaghostic Profile * . 




. APPENDIX F • 

, ,/ . ' STUDENT PROFILE FORMS 

PMOCARlTHMeTJCrftTGaAOel ' STUpeNT'SNAMe ^ 



^^f — 



STlfDBST PROFILE SHEET 



STUOeNT'S 10 NUMBER 



ERLC 











c 

A 
t 
f 


item / 
F^sponse 
Number 


TASK 


YES 


NO 




" CO^«ENTS 






I 


or 


21 


Neurit ffcn I to 35 










3 i 


Construct a set, us ma Deans ♦ ^corres^o'ncing 
to a wrnten nurneral ' S) 










10 


or 


i; 


Count from 6. to 15 * / 

r 




• 




» 




1 


"14 


Cojnt i oicture set br norses (3) 








< 




9 


15 


Z^unt a sictjre set ccjws l7) , 








16 


or 


17 


Count a picture sej of ammah ^10) 












35 




Lonstruct a set ^itrt 3 "^eiroers in rosoonse 
tp'ora] airect^~crs * 











36 


Construct a set wjtn 4 Temoers in response 
to oral c-rections * 










46 


or' 


47 


1 ' ^ 






/ 




23 


3r 


24 








1 


'-J 


29 


or 


30 


Count :y tens from 10 to i:o 












41 


Cojnt oy fwos '"rom Z 12 10 








1 




:r 


45 


: C:unt oy te^s to '-eterriTne tne ucoe/" o^ i 










9 


-wStaci^sr :ne "uiTce*- eou. valence of :wo oicture 
J sets without exDMCK Jirections^to count t^ie sets 
or :o estaDt'sH 1-1 rnatc^ina t;etween z^t.q sets 




• 








12 




Constrjct a -se^ n^zt\ "ore T«fP6ers than a ^iven 
O'ct'jro(2 l%z ' 7' *t 










20 or 22 . 


3etenmne •^netner -wo sets nave the sar^ nuTioer \9) 
of •nemoers after ire t^o sets werjswcofts true ted oy 
l-l ratchina • ' ' . 


, — 






9 


26 


Cetemiine the numoer of ^emoers in a set naving es- 
taoiisneo chat it is equivalent to^a set with 7 
memters . ^ ^ * ' 






) 




28 


Construct a '^ith ]ess .Terr^Dgrs than a given 
pictured se^ 7 ■ 












i2 




Constr'jct 3 set ^.ith one ^jore 'ne^oer than a 
OT/en D^cfjrec'set 










^8 i 


Jonsrruct i^^et «iti one ess xeroer tnan a 
■^1 ^en 2">'^tjrg'3 se^ "'^ 












52 


< 


lonstruct a set ,^itrv tne s^e nurper of 
'-efT^oe.'^s *s i ':v;e'' *o-»ct^rei se^ ^ 
















^1 "-urce.'^ wmcnnrcre^ just ar^er a oiven 
-LtT^cer 3, ^' * 










's . 


e^i t'^e n'^moer .imcnj^n-.es ;ust after a giverv 


— 


— 






4 

J* • 






6 


— k 


'e»7tre numoer ^cn :or.es :ust after a given 
nun-^er ^3) ^ 








i 




32 




Ten ;,ne nuir-oer wnicn comes just tjefore a given ^ 
nuihoe** (5) ' , 






/ 








33 < 


reiy.t**e nuTTioer --yhicn :oir«s just before a given^ 




— 




? 

c 




tell the nurnoer '^mcn comes just before a given 
number (14) 








<5 


49 


'ell -the nutroer which comes betwe'en Vmo 
nufhbers (3 and 5) , . ^ 








• 








-SO 




Tell -the.nuii^er wnicr. cor^s Pefween twa 
nunibers, '7 and 5) 










rV- 


51- 




Tel'i tne nu^roer wnich comes between two 
nuinoers {14 and, 16) * « 










_ 53 


Ten tne nutrber^whicn comes »betwe^ f/^o 
lUDbers ^6 and 


'■ — 




^\\ , , ' 




13 


^oWe an aodition problem-solving exerc:se . * 
'sum 5)t oral directions' ^ 










27-' , 


Soive a subtraction proolem-solving exercise 
Wrmnuend 7), oral directTons 








i 


•31 


rind- the nutroer of a picture set tC)-^ftere one 
subset 'IS explicitly shewn (A) and a secand 
subset 'f, covered (B)V '^ '81 'S qiverr 










y «— L 




37 


Given viro disjoint sets (^^ith 3 and 4- eiefr.er\fs), 
detenrina how trany altogether /without julning the 
sets 




ft; 


«■ 






4* 




39 




Oetprmme the nufrt)er \7) of a set wmcn was f^-ed 
by iominq rwo disjoint sets wifh 3 and 4 .-T^mbe**? 






<> ' • 




43 


Solve a mi JS1 n^. addend probP»m-solving'exerci'Se . 

^5"jm 6^ oral l^rpctions 












8 




^nswc a Ciass inclusion cuestion, </iyout ^;<oi-cTt 
direct^'jns ^0 count *'>»*ie*% (*rt»imbe»*^10 *5isl 








e 
* 
• 




18 


i 


Ansi^er \ class 'nc}jj:;s':pr* question. ari*r navtng 
cbunted^'ihe ""embers irs each set (nLmbe'-s 10 or 




/ 




* 

♦ 


-A. 

»- • 



63 




PMOC ARlTHMETfC TEST. GRADE 2 . 
; STUDESTf^ROFItBSHEST * 



STUDENT'S NAME 



^^UDENT-S ID NUMBER_V 



ERLC 



» 

c 

A 

L 
C 


.tem 
Response 
Nunfeer- 


TASK # 


YES 


NO 




COMMENTS 






1 

X 


uOUni. d picture 56- Oi uOtS * 










0 or / 


VfOUrib rrgm Q to ^3 








^ : 








fniinr ti-rp ^pr rtf hAr<0< /II ' 












3 




wO^nt d oicturc sec of^ cows \7) 








. s 

5 


11 or 12 


v,UUni, a piv.vUrc act ut dnTnidia \l\J} 








- 


j4 or 15 


wUU'ld r'^QlH j3 to '♦v » 










4 




7! Ar ??' 


count 3atK 1 roiii w tJ i ^ 










29 or 3Q 


•r Annf hAf^ tr^tn *fl ?^ ■ * 








J 


1? rtr 

•ic or jj 


Uuvnt oy veils rroi" lU to iJU , 










39 


CetermTrte the nunber of a set represented 
by € bundles of zen straws-" * 








1 


45 


Cetermine- tne nuri)er of a set represented 
by 5 red Chios, eacft red cnip stands ^or t^n 










5i or* 52 * 


I* Count by tens from 25 to 126 






1 




jr ! 


nrite '.ne nur^ra. 'or.4.set represented zy J 
•Dundles of ten sfraws ind 7 sifvqle- Straw's 






4 




41 


TeTf the nucnoer'af a set represented Oy 3 
bundles of ten straws and 7 smqle straws 










42 \ 


Construct a set using oundles of ten straws 
3nd single straws corresoonc;ng -oA * 
wVitten nun*er2l <. 34) v ' 








c 




2 




Construct 2 ^et using Oundies of ten straws and 
s ingle' St raws , witft a given numoer of nieflPOers 
USK.n rossonse to or^l jT»-ect*ons 










*rite the nun«ral for a set represented 5 red 
,<:ftips {^acft stands for 10 j and 3 white chips 
^each .stands -for'l^ 






f 






'«J 1 tne lunaser of a set represented by 5 re<J 
cm PS (tfach stands for 10 j and 3 wnite chips 
feach -stands for 11 * 










48 

• 


Construct a set using red chips UO each; and 
white chips. (I each) corresponding to a 
written otwi^ral t37) 










49 , 


Construct a 'set using red chiqs (10 each) and 
rfhite Chips, (I each). to -epres'ent a given numoer 
(52) f irr respOf>se to oral ^iirectlons 










3 


jse counters ibeans> to soi^ve an addition 
orablenr. "sum 6 






: « ' 


c «^ 
2 « 


a 


iise counters ^beansj to solve a suDtraction^ 
'problem, minuervi 7~ 












Use counters 1 beans )«tp so We a Addition 
onjbleffl, 2-<lig1t *(13) plus l-clgit- (5) 






* 






use counters (beans) to solve a subtraction 
3roi5lp«n. 2-d^cu ^23) ninus f-diau (7) 








— 

1 


* — T| 


jo i ve a writbcn biasing duuena pruoienif suin ? 








^' 




- . ■ t 
^0 1 ve d written nii55in^ auuenu «>r\jDieniy suni cf 














44 


Solv^ a written missing adderd problem* 
^nvolvina multiples of 10 ontv 






♦ » _ 


1 




Solve a written missing addend problem, 
answer a.fnulttple of ten {30} 








1 




Solve (without coirpytation) an additiori' problem 
by using a reJated eouatlon, 2-ditj1t sum (24) 








• 




2 




Solve (without cotnputation) an addition probieffl , 
1)y ,usina a -elated eouatlon, i3-d1ait sum (105) ^ 








I 




Order four numoers (2, 3, d and ?I^from 
smallest to largest 






■ ■ - ^) . ■ - -- 


2 




Tiki 1 t^K^ ry^ ^wo nturtsMv^ I (k t9\ nv«i>«* 

lei 1 wnivn \JJ two niBnuer) \o ana ic/ is niQrc 


— 






? 




leii wnicn o« two ^umucrs \ij ano <ji/ is jnors 








a 




' *> — \ — 

161 i Wnicn vT wvrQ nUnlOcFS \/ anu *fj IS 1655 ^ 












Gen wiry nanicS. rur aaiw niwocr \0^w anO O^**/ 




> 








'"18 














- Si 




Identify nanies for the saJtie nunber and 3+2) 








» 
3 


2S, 


< Identify names for the same nuinber {5r2 and i-l) 






, > ^ ^— 




'Idantlfy names for thi same' number and 7-2) 








✓ 






27 


Identify names /or the same number (4+1 and 7-2) 










4 


" AflSwer^ I cUis !noiuSl(in question* wttflout 
'explicit directions to count the members of 
sets (nunbcrs 10 or less) * 












j 


13 


Answer a class Inclusion question, ^fter 
j.JlavIng counted ti)t wmb^rs in eacK'set 
(numbers 10 or less* ' ' ' ' 






'1 







